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This  report  describes  a  pilot  program  in  the  computer  storage  and  retrieval  of 
environmental  impact  information.  The  basic  concepts  related  to  implementation 
and  the  modes  of  access  to  the  data  are  discussed.  Also,  an  outline  of  the  nature  of  the 
data  and  the  requirements  for  its  management  arc  given,  follow  ed  by  an  expression  of 
the  reasons  for  choosing  System  2000,  a  generalized  data-base  management  system 
developed  by  MRI  Systems  Corporation,  as  the  framework  for  the  software.  Lastly, 
the  capabilities  of  this  application  of  System  2000  are  discussed  in  general  terms, 
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The  study  of  the  development  of  the  Environmental  Impact  Computer  System 
(F.1CS)  and  the  associated  data  bases,  computer  codes,  and  manuals  was  conducted 
for  the  Directorate  of  Military  Construction,  Office  of  the  Chief  of  Engineers,  under 
Project  4AI62121A896  "Environmental  Quality  for  Construction  and  Operation  of 
Military  Facilities,"  Task  01,  "Environmental  Quality  Management,"  Work  Unit 
001,  “Procedures  for  Evaluating  Environmental  Impacts  of  All  Military  Programs," 
and  Work  Unit  002,  “Development  of  Environmental  Technical  Information 
Systems."  V.  Gottschalk  and  D.  Baldwin  were  the  OCE  Technical  Monitors. 

The  environmental  impact  information  was  developed  under  Work  Unit  00 1  with 
Dr.  R.  K.  Jain  as  the  Principal  Investigator.  The  E1CS  and  its  associated  data  bases, 
computer  codes,  and  manuals  were  developed  partially  under  Work  Unit  002,  with 
Dr.  E.  Y.  S.  Lee  serving  as  the  Principal  Investigator  and  Mr.  B.  Gocttel  serving  as 
Associate  Investigator.  Valuable  contributions  and  assistance  were  provided  by  E.  K. 
C.  Lee.  S.  Page,  and  J.  Langford  at  the  Construction  Engineering  Research  Labora¬ 
tory  (CERL). 

Administrative  support  and  counsel  provided  by  Mr.  R.  G.  Donaghy,  Chief, 
Environment  and  Energy  Systems  Division,  is  gratefully  acknowledged.  COL  M.D. 
Remus  is  Director  of  CERL  and  Dr.  L.  R.  Shaffer  is  Deputy  Director. 
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ENVIRONMENTAL  IMPACT 
COMPUTER  SYSTEM 


1  INTRODUCTION 

Much  comprehensive  research  has  been  per¬ 
formed  'toward  the  development  of  a  systematic 
method  for  environmental  impact  assessment.  Most 
of  these  efforts  have  resulted  in  complex  algorithms, 
compound-matrix  approaches,  or  checklists  of 
pc*-'*',:rl  i-iMcts,  which  should  simplify  the  multi¬ 
tude  of  actions  encountered  in  environmental  re¬ 
search.  The  quantity  and  complexity  of  environ¬ 
mental  information  has  prompted  development  of  an 
Environment  Impact  Computer  System  (EICS)  to 
process  the  information  and  to  provide  only  relevant 
information  in  a  timely  and  cost-effective  manner. 
Flexibility  and  the  ease  of  updating  such  a  system 
are  other  reasons  for  its  development. 

The  matrix  approach  can  be  efficiently  employed 
to  describe  complex  relationships  between  environ¬ 
mental  attributes  and  the  human  activities  which 
impact  on  those  attributes.  This  study  employs  a 
matrix  format  much  larger  than  any  reported  in  pre¬ 
vious  studies.  The  CERL  matrix  allows  the  predic¬ 
tion  of  nearly  2  million  potential  impacts  between 
combinations  of  basic  activities  associated  with  the 
accomplishment  of  Army  programs  (BAAP's)  and 
environmental  attributes.  In  addition,  a  descriptor 
package  provides  scientific  information  regarding 
environmental  attributes.  To  describe  the  inter¬ 
action  of  these  activities  and  attributes,  a  relative, 
“nced-to-consider”  scale-of-impact  is  provided  with 
associated  remarks  regarding  ramifications  of 
impacts  and  mitigation  procedures  for  adverse 
impacts.  Finally,  relevant  Federal  environmental 
laws  and  regulations  are  referenced  in  an  appendix 
to  this  report. 

For  the  preliminary  phase  of  this  work  unit,  con¬ 
struction  was  chosen  as  the  one  Army  functional 
area  to  he  implemented.  Although  this  pilot  project 
represents  only  10  to  15  percent  of  the  final  scope  of 
the  system,  the  procedures  developed  for  this  func¬ 
tional  area  can  be  applied  to  other  areas.  It  is  even 
possible  to  have  separate  data  bases  for  functional 
areas  with  vastly  different  characteristics. 

Data  arc  stored,  retrieved,  and  updated  by  the 
commercially  available  data-base  management 
system  (System  2000),  a  proprietary  software  pack¬ 


age  developed  by  MR1  Systems  Corporation  ot 
Austin,  I  X.  More  detailed  discussions  of  data-base 
management  systems  and  of  System  2000  are  pre¬ 
sented  in  this  report.  The  pilot  system  is  currently 
capable  of  operating  either  in  a  remote,  batch- 
processing  mode  or  in  an  interactive  mode.  At 
present,  only  impact  matrices  with  the  lists  of  activi¬ 
ties  and  environmental  attributes  are  being  stored  in 
the  data  base.  The  various  descriptive  texts  are  refer¬ 
enced  by  code  numbers  and  can  be  retrieved 
manually.  In  future  versions  of  the  system,  some  of 
the  text  materials  will  be  incorporated  dircctlv  into 
the  data  base. 

To  have  environmental  impact  assessment  guide¬ 
lines  processed  under  the  batch  mode,  a  user  sends 
his  request  to  CERL  on  a  preprinted  input  form 
stating  the  title  of  the  program,  nature  of  the  con¬ 
struction.  Facility  Classes  and  Construction  Cate¬ 
gory  (F4C)  code,  estimated  amount  of  money,  time¬ 
frame  involved,  and  some  descriptions  of  the  local- 
site  elements.  Guided  by  this  input  information,  the 
retrieval  program  screens  the  information  in  the  data 
base  and  provides  the  user  with  a  series  of  impact 
matrices  relevant  to  his  program.  A  list  of  the  basic 
activities  which  have  an  impact  on  the  environment 
and  the  list  of  impacted  environmental  attributes 
also  are  provided.  A  separate  computer  retrieval 
system  obtains  the  descriptive  text  for  information 
on  ramifications  of  impacts,  mitigation  techniques, 
and  relevant  environmental  standards  and  regula¬ 
tions.  These  ancillary  outputs  are  reviewed  by  an 
interdisciplinary  team  of  scientists  before  being 
mailed  to  a  user. 

In  the  interactive  mode,  a  user  can  access  the 
data  base  through  an  interactive  terminal  and  soft¬ 
ware  package  developed  by  CERL.  By  answering  a 
series  of  questions  asked  at  the  terminal,  a  user  is 
guided  through  the  simple  procedure  for  requesting 
desired  impact  matrices,  one  at  a  time.  The  user  also 
can  request  information  on  the  descriptive  packages 
and  the  ramifications  and  mitigation  remarks,  as 
well  as  on  the  laws  and  regulations  pertaining  to  a 
specific  area  of  interest.  The  Computerized  Environ¬ 
mental  Legislation  Data  System  (CELDS)  is  avail¬ 
able  via  Battellc’s  BASIS  70  computer  system  at 
Columbus,  OH. 

The  output  from  the  computer  is  not  the  environ¬ 
mental  impact  statement,  nor  is  it  the  impact  assess¬ 
ment  itself,  rather  it  provides  guidelines  for  prepara- 
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ti"i'  "I  (he  environmental  impact  assessment  and. 
perhaps,  the  impact  statement.  These  guidelines,  in 
(he  form  «>l  impact  matrices  and  descriptive  texts, 
arc  necessarily  general,  since  complete  information 
on  a  location  where  an  Arms  military  program  is 
living  conducive!  is  usually  not  available.  However, 
features  are  living  incorporated  into  the  system  so 
that  more  specific  guidelines  can  be  provided  bv 
making  more  selective  retrievals  from  the  available 
data,  if  a  more  detailed  description  of  the  site  base 
line  is  given. 

Hie  CHRL  reports  footnoted  below  will  provide 
more  information  on  the  DA  Environmental  Impact 
Study.' 

2  DATA-BASE  MANAGEMENT  SYSTEMS 

Alternative  Approaches  to  Data  and  Informa¬ 
tion  Storage  and  Retrieval.  Although  the  decision 
to  use  computer  storage  and  retrieval  in  the  handling 
of  large  volumes  of  information  is  easy,  the  selection 
of  the  appropriate  approach  is  more  difficult.  Two 
approaches  arc  possible:  specialized  software  pack¬ 
ages  may  be  developed  to  lit  the  problem  at  hand  or 
existing  software  packages  may  be  adapted  or 
modified. 

The  first  alternative  may  be  realized  through  the 
use  of  such  high-level  languages  as  FORTRAN  or 
COBOL,  or  through  the  direct  u»e  of  assembly 
language.  Among  the  advantages  to  this  approach 
arc  complete  flexibility  in  the  design  of  the  system 
and  the  capability  of  tailoring  the  system  to  the  com¬ 
puter  and  to  the  needs  of  users,  thereby  optimizing 
its  development  and  production  costs.  Once 
designed,  however,  the  system  has  the  important  dis¬ 
advantage  that  its  file  organization  is  fixed  unless 
extensive  design  considerations  have  been  incorpor¬ 
ated  to  make  it  flexible.  The  modification  of  such  a 
system  would  require  a  long  lead  time  and  the 
special  talents  of  systems  analysts,  software  develop¬ 
ment  programmers,  and  others,  and  would  be  very 
expensive.  The  constraints  of  manpower,  time,  and 
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other  resources  at  CTRL  prohibit  tlv  use  of  this  first 
approach. 

To  simplify  the  second  alternative,  many  relevant 
software  packages  ahv.ulv  exist,  but  the  problem 
remains  to  select  the  one  most  suitable  to  the  appli¬ 
cation  envisioned.  I  lie  available  software  packages 
can  be  divided  into  four  categories: 

a.  File-management  software  packages  are  used 
for  creating,  maintaining,  and  manipulating  data 
files  on  magnetic  tapes  or  other  mass-storage  devices 
(e.g..  disk.  drum.  etc.'.  Most  manufacturers  of 
mainframes  for  large  computers  provide  such  pack¬ 
ages. 

b.  Retrieval  software  packages  are  used  on  files 
that  are  created  or  maintained  by  other  systems; 
their  sole  purpose  is  ;o  retrieve  needed  information 
and  to  output  it  in  the  correct  format.  The  Quick 
Qwerv  System  is  an  example  of  a  system  in  this 
category. 

c.  Specialized  data-base  management  systems 
are  available  that  will  organize  the  data  files  auto¬ 
matically  so  that  the  loading,  updating,  or  retrieval 
of  information  can  be  accomplished  through  simple 
system  commands.  Although  these  systems  can  be 
tailored,  to  a  certain  extent,  to  special  requirements, 
usually  their  applications  are  strictly  limited.  Such 
systems  are  common  for  payroll  processing, 
inventory  control,  ticket  reservations,  and  similarly 
specialized  applications.  For  example,  the  IBM  Bill 
of  Materials  Processor  belongs  to  this  category. 

d.  Generalized  data-base  management  systems 
are  very  similar  to  those  in  the  previous  category,  but 
they  are  far  more  independent  of  any  specific  appli¬ 
cation.  Without  modifications,  one  system  can 
process  personnel  records,  manufacturing  data,  or 
financial  data.  The  System  2000.  developed  by  MRI. 
falls  into  this  category. 

For  the  present  application,  and  given  the  exist¬ 
ing  constraints  and  requirements,  a  generalized 
data-base  management  system  appeared  most  suit¬ 
able  for  the  storage,  retrieval,  and  updating  of 
environmental  impact  information. 

Generalized  Data-Base  Management  Systems. 

Two  types  of  generalized  data-base  management 
systems  exist: 


h 


a.  Procedural  or  host-language  systems  lor  which 
•  lie  special  verbs  used  by  the  generalized  data-base 
management  system  are  embedded  in  a  high-level 
language,  such  as  COBOL.  The  IBM  Information 
Management  System  is  representative  of  this  type. 

b.  Nonprocedural  or  self-contained  systems  for 
which  the  system's  commands  are  not  embedded  in 
any  high-level  language.  However,  the  system  itself 
may  be  written  in  FORTRAN.  COBOL,  or  assembly 
language,  for  example.  Infodata  Systems*  Inquire. 

There  is  a  class  of  g<  neralized  data-base  manage¬ 
ment  systems  which  combines  aspects  of  both  types, 
for  example.  MRTs  System  2000.  While  there  is  a 
special  language  for  data  definition,  access,  and 
update,  commands  also  can  be  embedded  in  pro¬ 
cedural  languages,  such  as  FORTRAN  or  COBOL, 
through  the  Procedural  Language  Interface  (PLI) 
modules. 

The  evaluation  and  selection  of  the  most  appro¬ 
priate  generalized  data-base  management  system  is* 
not  a  simple  task.  Merits  of  (he  tw  o  types  of  systems 
have  been  debated  since  the  early  1%0's.  The  issue* 
are  complex,  ranging  from  the  definition  and  speci¬ 
fication  of  a  data-base  management  system  to  the 
implementation  of  special  verbs  in  a  procedural 
language.  A  review  of  these  issues  is  contained  in  the 
March  1972  issue  of  EDP  Analyzer.  From  the  user’s 
viewpoint,  some  of  these  issues  are  irrelevant.  The 
central  concern  is  to  evaluate  and  select  a  system  for 
the  current  task  from  among  the  12  or  more  general¬ 
ized  data-base  management  systems  -currently  avail¬ 
able  on  the  market. 

The  five  criteria  applicable  to  this  project  which 
evaluate  the  available  generalized  data-base 
management  systems  are  that  the  system  should  be 
readily  usable  on  the  CERL’s  present  computer 
facility,  which  is  a  Control  Data  Corporation  (CDC) 
Cybernet  2(X)  User  Terminal  for  either  the  CDC  6600 
(SCOPE  System)  or  the  CDC  6400  (Kronos  System); 
readily  accessible  to  district  and  facility  personnel; 
simple  to  use — without  requiring  extensive  operator 
training;  easy  to  handle  without  extensive  data  prep¬ 
aration  or  programming  when  structuring,  loading, 
or  updating  the  data  base;  and  able  to  produce 
reports  in  matrix  fc.n  without  extensive  program¬ 
ming. 

Based  on  the  management  aspects  of  systems. 


many  other  evaluation  criteria  estst  that  were  not 
considered  because  of  the  preliminary  nature  of  the 
work.  When  the  "casihilitv  of  the  procedures  have 
been  demonstrated,  and  the  final  implementation  is 
to  be  considered,  more  detailed  criteria  should  be 
developed.  A  new  evaluation  should  be  made  before 
the  final  selection  of  a  generalized  data-base 
management  system  or  some  other  type  of  system. 
The  time  and  manpower  available  for  this  study  have 
not  allowed  a  detailed  investigation  of  the  systems 
considered. 

Selection  of  System  2000.  Based  on  the  above 
criteria,  the  generalized  data-base  management 
systems  examined  include;  System  2000,  developed 
by  MR1  Systems  Corporation;  Re-Act,  created  bv 
Cybertech  Data  Systems  and  marketed  by  Boeing 
Computer  Services.  Inc.;  INQUIRE,  created  by 
Infodata  Systems.  Inc.,  and  available  to  government 
users  through  GS A  Contract  Number  GS-005- 1 1 275; 
RAMIS,  developed  by  Mathematica.  lne.;  and 
UA1MS.  developed  by  United  Aircraft  Research 
Laboratories.  Of  these,  only  System  2000  is  currently 
available  on  the  CDC  data-eenter  networks.  The 
batch-processing  mode  is  available  on  the  CDC  6600 
computer  through  the  Cybernet  network  under  the 
Scope  Operating  System  (from  Minneapolis.  MN, 
and  Montrose.  MD).  The  interactive  mode  is  avail¬ 
able  from  Montrose.  MD.  under  the  Kronos  system 
on  the  CDC  6400  computer.  The  other  generalized 
data-base  management  systems  either  require  a 
separate  computer  system  or  are  implemented  in  a 
data  center  whose  terminals  are  not  compatible  with 
the  Control  Data  Corporation  UT-200  terminal. 

Aside  from  the  criteria  of  availability  and  com¬ 
patibility.  the  above  systems  also  were  evaluated  on 
the  basis  of  the  last  three  criteria.  Although  some 
systems  were  found  to  have  certain  superior  features. 
System  2000  was  found,  overall,  to  be  much  better 
than  the  others  and  was  judged  to  be  adequate  for 
the  current  pilot  program.  In  the  future  when  a  full- 
scale  implementation  is  planned,  more  detailed 
evaluations  will  definitely  be  required. 

3  SYSTEM  2000 

System  Overview.  System  2000  is  a  generalized 
data-base  management  system  which  can  be  imple¬ 
mented  on  CDC  6000  and  CYBER  70  scries. 
UNIVAC  1100  series,  and  IBM  360  and  370  series 
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OtmpilllMS.  Il  IS  .|\.|i|;||t|o  ;|S  ||»i'  basic  Svslflll  2(KX> 
"'ill*  •'(>•  lealtiivs  including  j  user  oriented 
language  w il li  immediate  access  and  a  IM.I.  Muse 
•  wo  options  a.e  currently  available  on  the  < ’IK'  com¬ 
puters.  Olliers,  siieli  as  I  lie  repurl  writer  which  is 
l»eiii|4  implemenled.  extended  optimization,  the  tele¬ 
processing  monitor,  the  multi-user  eapaeitv.  and  the 
multiple-thread  features,  are  presently  available  only 
on  IBM  computers. 

The  basic  System  2000  provides  the  user  with  the 
ability  to  define  new  data  bases;  to  modify,  to  a 
certain  extent,  the  definition  of  existing  data  bases; 
and  to  retrieve  and  update  items  which  have  been 
called  values  in  these  data  bases.  The  basic  compo¬ 
nents  of  the  data-base  definitions  are  data  elements 
and  repeating  groups.  The  elements  within  a  repeat¬ 
ing  group  constitute  a  data  set.  Data  values  are 
stored  in  the  elements  while  repeating  groups 
describe  a  structure  for  storing  multiple  sets  of  data 
values.  Repeating  groups  also  link  hierarchical  levels 
of  'he  data-base  definition  and  represent  the  tree 
structure  of  the  data. 

The  data  values  for  each  clement  and  data  set  can 
vary  in  length.  The  user  can  specify,  without  restric¬ 
tion.  w  hich  elements  on  the  data  base  arc  to  be  keyed 
fields  and  to  be  inverted  in  the  tree  structure,  and 
wnat  hierarchical  relationship  an  element  will  have 
w  ith  other  elements  in  the  data  base.  Data  security  is 
provided  by  password  control  to  the  data  base  and  by 
additional  password  control  to  each  component.  The 
basic  System  2000  provides  archival  copies  of  the 
data  bases  on  magnetic  tape  and  records  an  audit 
trail  of  the  changes  made  to  the  updated  data-base 
tape.  From  these  tapes,  it  is  then  possible  to  recon¬ 
struct  any  data  base  by  applying  part  or  all  of  the 
audit  trail  to  an  archival  copy  of  that  data  base. 
Ordinarily,  a  copy  of  the  data  base  is  odd  on  a  mass- 
storage  device  (c.g..  disk.  drum,  etc.);  however,  if 
the  data  base  is  not  in  use  for  a  while,  it  can  be  saved 
on  magnetic  tapes  and  reloaded  onto  the  mass- 
storage  device  whenever  il  is  needed. 

The  immediate-access  feature  provides  a  user- 
oriented  language  through  which  a  nonprogrammer 
can  request  the  retrieval  or  updating  of  a  data  base. 
The  syntax  of  the  language  is  English-like  and  is 
fairly  easy  to  learn.  A  set  of  diagnostic  messages  is 
also  included  so  that  interactive  use  from  remote 
keyboard  terminals  is  possible.  The  PLI  allows  users 
to  manipulate  the  data  in  a  System  2000  data  base 


with  a  procedural  programming  language,  such  as 
(OHO!  or  I  OR  I  RAN.  Ibis  feature  provides  the 
mechanism  tor  addressing  am  part  of  the  data  base 
to  the  procedural  program  via  the  definition  of 
schemas.  Data  ol  interest  can  be  retrieved  in  a  given 
sequence  and  formatted  lor  procedural  processing, 
while  updating  of  the  data  base  can  be  processed  by 
the  program. 

The  system  is  divided  functionally  into  several 
operational  modules,  each  of  w  hich  has  its  own  com¬ 
mands.  These  modules  are:  control,  define,  and 
access.  To  minimize  the  core  residence  requirement, 
only  one  module  is  in  the  core  memory  at  any  time; 
therefore,  before  any  command  is  given,  a  user  must 
be  sure  that  the  module  to  which  the  command 
belongs  is  in  core  or  will  be  called  into  core  first, 
otherwise  errors  in  command  processing  will  occur. 
In  addition,  one  set  of  commands  is  system-wide  and 
useable  with  any  of  the  modules.  The  functions  of 
the  various  modules,  of  the  PLI  feature,  and  of  the 
system-wide  commands  arc  briefly  explained  in  the 
remainder  of  this  report. 

System-Wide  Operations.  The  system-w  ide  com¬ 
mands  can  l>e  placed  in  three  basic  categories: 

a.  Requests  for  entry  into  and  exit  from  specific 
operating  modules  and  from  the  system  itself,  for 
example: 

CONTROL: 

DEFINE: 

ACCESS: 

The  colon  is  mandatory  after  each  command.  (In  all 
of  the  examples,  tfie  portion  of  the  command  that 
would  be  specific  to  a  user’s  application  is  undvr- 
linvd.) 

b.  Requests  for  the  attachment  of  specific  input/ 
output  devices  to  the  input/output  files,  for 
example: 

COMMAND  FILE  IS  MAO 

DATA  FILE  IS  LDFILF.: 

MESSAGE  FILE  IS  MSG: 

c.  Specialized  requests  for  changes  in  the  input/ 
output  format  and  symbols,  for  example: 

ENTRY  TERMINATOR  IS  FINI: 

SEPARATOR  IS  ?: 

The  first  command  changes  the  entry  terminator 
from  the  normal  END  to  FINI,  and  the  second  com¬ 
mand  changes  the  system  separator  from  the  normal 
*  to  ?. 
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Control  Module.  The  user  is  automatically  as¬ 
signed  to  the  Control  Module  alter  acquiring  access 
to  the  system.  The  commands  for  the  control  module 
can  he  divided  into  two  classes: 

I.  For  control  purposes,  there  are  tune. ions  for 
accessing  data  bases,  for  performing  security  cheeks, 
and  for  maintaining  password  control,  for  example: 

USER.  d.RL: 

where  CHKl.  is  the  password; 

NHW  DATA  RASH  IS  DASTUDY. 

DATA  BASF-  NAME  IS  DASTUDY : 
where  DASTUDY  is  the  data-base  name;  and 

VALID  PASSWORD  IS  CERL1: 
where  CERL1  is  a  new  valid  password  assigned  by 
the  master  password  holder. 

Many  more  commands  belong  to  this  class  and 
relate  to  the  control  of  passwords;  detailed  informa¬ 
tion  about  these  commands  is  contained  in  the 
System  2000  Reference  Manual.  All  commands  in 
this  class,  except  for  the  second  and  third  examples 
given  above,  allow  the  user  to  remain  assigned  to  the 

Control  Module.  NEW  DATA  RASE  IS _ : 

causes  control  to  be  passed  automatically  to  the 

Deline  Module:  DATA  BASE  NAME  IS _ : 

causes  control  to  be  passed  automatically  to  the 
Access  Module. 

2.  For  updating  files,  some  commands  release 
data  bases  from  the  random-access  storage  devices, 
for  example: 

RELEASE: 

Given  DASTUDY  is  a  valid  data-base  name.  Also, 
some  commands  save  and  load  archival  data  bases 
which  are  kept  on  external  storage  media  such  as 
magnetic  tape,  for  example: 

SAVE  DASTUDY  ON  T1234-. 

LOAD  DASTUDY  FROM  T1234: 

LOAD  DASTUDY  FROM  T1234/T4567-. 
where  T1234  is  the  data-base  tape  Visual  Serial 
Number  (VSN)  and  the  tape  has  been  previously 
reserved,  and  '14567  is  the  VSN  of  the  update  tape 
on  which  the  update  is  to  be  written.  After  the 
LOAD  command  has  been  issued  and  loading  has 
been  successful,  control  is  passed  automatically  to 
the  Access  Module  The  System  2000  Reference 
Manual  contains  further  explanation  and  examples 
of  these  commands. 

Define  Module.  Since  a  data  base  is  an  organized 
collection  of  data  about  a  certain  subject,  a  user 


must  define  the  nature  and  boundary  of  this  subject. 
Although  the  Define  Module  allows  the  flexibility  to 
organize  data  of  different  natures,  the  boundary  and 
the  nature  or  characteristic  of  the  data  must  be 
known.  However,  in  this  application  of  System  2000. 
the  boundary  and  the  nature  of  the  data  arc  not 
clearly  defined  at  the  beginning  of  the  implementa¬ 
tion.  Thus,  the  process  of  developing  a  data  base  is 
necessarily  evolutional.  As  more  information  about 
the  data  develops,  the  data  base  definition  can  be 
changed.  More  discussion  ol  this  topic  is  presented 
later. 

The  commands  of  the  Define  Module  arc  few  and 
simple.  Two  typzs  of  commands  are  available. 

a.  For  component  definition,  examples  of  two 
similar  commands  are: 

1*  FUNCTION  NAME  (NON-KEY  NAME 
X(20)>: 

10*  PROGRAM  CODE  (KEY  INTEGER 
NUMBER  1(5)  IN  8): 

The  first  commend  defines  a  component  numbered 
“1"  with  no  reference  to  anv  repeating  group.  The 
second  command  defines  a  component  numbered 
“10"  with  reference  to  a  repeating  group,  the 
component  number  of  which  is  "8."  The  X(20) 
means  that  a  picture  size  of  20  characters  has  been 
reserved  for  the  name,  while  9(5)  means  that  a 
picture  si/e  of  5  digits  has  been  reserved  for  the 
integer.  The  System  2000  Reference  Manual  con¬ 
tains  additional  information  on  component  types, 
such  as  names,  integers,  and  decimals,  and  on  the 
picture-size  designation. 

b.  For  definition  and  deletion  of  user-defined 
functions  and  strings,  examples  of  two  commands 
are: 

999*  RATIO(DECIMAL  FUNCTION? 
(C14/C15)?): 

998*  EXPt  (STRING?  PRINT  C16  WHERE 
C14  EXIST  AND  CI5NEO:?): 

The  first  example  allows  a  ratio  to  be  calculated  by 
the  user-defined  tune  lion.  RATIO,  and  the  second 
example  conveniently  abbreviates  the  command: 

PRINT  CIb  WHERE  C14  EXIST  AND  C15 

NEO: 

to  just  C998  or  EXP  1. 

Access  Module.  The  Access  Module  is  the  most 
complicated  module  with  many  commands  and 
almost  unlimited  combinations.  The  five  types  of 
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commands  including  those  associated  with  the 
immediate  access  leal  lire  arc:  retrieval  (queue 
process  and  immediate  access),  update  (queue 
process  and  immediate  access),  loading  (queue 
process),  strings  and  functions  (queue  process  and 
immediate  access),  and  system  functions  (immediate 
access). 

The  lirst  type  allows  (he  retrieval  of  any  elements,  for 
example: 

PRINT  Cl.  C2: 

LISTC3.C4.C4: 

l  ie  second  type  allows  update  operations  both  lor 
individual  elements  and  lor  trees,  for  example: 
CHANGE  Cl  EQ  ABC  WHERF.  Cl  EQ  4: 

The  third  tvpe  allows  the  loading  of  data  in  a  loader- 
string  format  w  hen  the  data  base  is  first  defined  and 
data  are  being  loaded  onto  the  data  base.  The  com¬ 
mand  LOAD:  is  equivalent  to 
QUEUE: 

REPEAT 'APPEND  TREE  ENTRY 
EQ*DATA*:-': 

TERMINATE: 

where  QUEUE:  evokes  the  queue  process  on  the 
access  module  and  TERMINATE:  terminates  it. 
The  fourth  type  of  command  evokes  user-defined 
functions  or  strings,  for  example: 

PRINT  *RATIO*  WHERE  C14  EXIST  AND 
CI5NE0: 

'This  command  evokes  the  user-defined  Junction. 
RA  TIO.  Equivalently.  *C999*  will  call  for  the  string 
defined  in  C999.  (There  is  no  colon  after  *C999*.) 
The  last  type  of  command  involves  the  use  of  system 
functions  and  is  available  only  through  the  immedi¬ 
ate  access  feature,  for  example: 

PRINT  MAX  Cl,  MIN  Cl.  COUNT  Cl. 

SUM  Cl .  SIGMA  Cl,  AVG  Cl: 

where  MAX.  MIN.  COUNT.  SUM.  SIGMA  and 
AVG  are  the  six  system  functions  available. 

Procedural  Language  Interface  (PLI)  Feature. 

A  PLI  is  currently  available  for  either  of  two  pro¬ 
cedural  languages — COBOL  or  FORTRAN.  The 
PLI  allows  an  application  programmer  to  use  special 
statements  to  interface  with  data  bases  in  System 
2000.  A  flow  chart  of  the  FORTRAN  PLI  is  shown  in 
f  igure  I .  The  FORTRAN  PLI  is  primarily  used  to 
i  :u.  ss  the  data  base  and  to  produce  the  final  reports. 


The  following  explanation  applies  only  to  the 
FORTRAN  PLI:  however,  the  COBOL  PLI.  based 
on  the  syntax  and  logie  of  the  COBOL  language,  is 
very  similar  in  principle. 

Four  types  of  FOR  TRAN  I’Ll  statements  can  be 
used  by  the  programmer  to  communicate  with 
System  2000  data  bases.  These  statements  start  in 
the  standard  format  column  7.  with  the  required 
prefix  *PL  starting  in  column  1.  These  statements 
nutsl  end  with  a  period.  For  statements  that  are 
longer  than  72  columns,  a  comma  must  be  the  last 
character  on  the  first  card.  These  statements  are 
translated  first  into  valid  FORTRAN  statements 
during  the  precompiling.  Then,  the  expanded 
FOR  TRAN  program  is  compiled  by  the  FOR  I  RAN 
compiler. 

The  four  types  of  FORTRAN  PLI  statements  are: 

a.  Data  definition  statements  define  the  common 
data  between  the  PLI  FORTRAN  program  and  the 
data  base,  for  example: 

*PL  COMM  BLOCK  D  ASTU  D  Y  COM  1. 
COM2.  COM3.  COM4. 

♦PL  COM5.  COMb.COM  7.  COM8, 

COM9.  COM  10.  COM  1 1 ,  COM  12. 
COM  13. 

♦PL  COM  14. 

This  single  statement,  extending  over  three  cards, 
might  be  used  to  communicate  details  about  the 
status  of  the  data  base.  Only  one  such  statement  is 
allowed  per  data  base. 

♦PL  SCHEMA/L1FUNC  of 
DASTUDY/C1.  C2(2). 

The  above  statement  defines  a  schema  named 
L1FUNC  for  the  data  base  named  DASTUDY  such 
that  the  components  Cl  and  C2  are  included  in  the 
schema.  (A  schema  must  be  defined  for  each  type  of 
repeating  group  to  be  accessed  by  the  PLI  program.) 
Component  C2  is  further  defined  by  (2)  to  be  an 
array,  since  the  maximum  length  ol  the  values  stored 
in  the  component  C2  is  two  words. 

b.  Control  statements  have  functior  s  very  similar 
to  the  commands  available  through  the  control 
module,  for  example: 

♦PL  OPEN  DASTUDY. 

allows  access  to  the  data  base  named  DASTUDY: 
and 
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Figure  1.  System  logic  flow  chart. 
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i  Retrieval  slal.  iis'iils  have  functions  very 
similar  to  the  commands  in  I  lie  acccs .  miHlulc.  lor 
example: 

♦1*1  (IF  I  I  I.IHINC  WIII-RHCI  eq 
I  FI  INC. 

allows  the  retrieval  ol  the  schema  LIFUNC  (defined 
above  In  the  SCHEMA  LIFUNC  statement):  the 
Will  'RE  clause  narrows  down  the  desired  data  lct. 

d .  U pdate  statements  have  functi<  <ns  very  similar 
to  the  update  commands  in  the  access  module,  for 
example: 

♦PL  MODIFY  LIFUNC Cl.  C2<  1 ) .  C2<2). 
allows  the  values  of  Cl  and  C2  to  be  modified  to 
those  currently  stored  in  the  FORTRAN  program. 
In  this  statement,  the  parenthesized  numbers  indi¬ 
cate  the  specific,  subscripted  elements  of  the  C2 
array. 

4  APPLICATION  OF  SYSTEM  2000 
TO  THE  DA  STUDY 

Introduction.  The  overview  of  the  system  is  repre¬ 
sented  in  Figure  I .  The  blocks  on  the  left  represent 
the  How  processes  involved  in  the  creation  of  the  data 
base  through  System  2(XK)  (System  2K).  After  the 
initial  loading  of  data  into  the  data  base,  additional 
data  can  be  stored  through  the  update  commands  of 
the  access  module;  however,  very  few  changes  in  the 
data  definition  can  be  made.  Only  the  addition  and 
deletion  of  strings  and  user-defined  functions  and 
the  addition  of  components  to  the  last  repeating 
group  along  the  tree  are  permitted.  Therefore,  if 
changes  other  than  those  described  above  have  to  be 
performed,  a  new  data  definition  must  be  created, 
and  the  data  must  be  reloaded.  In  most  cases,  the 
original  loader  strings  for  the  old  data  base  can  be 
used,  perhaps  w  ith  only  minor  changes.  If  the  loader 
strings  are  not  available,  then  an  unload  command 
can  transfer  the  data  from  the  old  data  base  onto  an 
output  file  before  the  old  data-base  structure  is 
released. 

The  FOR  I  RAN  PLI  program  can  be  developed 
as  soon  as  the  data  definition  is  fixed  and  the 
required  retrieval  and  report  formats  are  known: 
however,  in  most  cases,  the  data  definition  evolves 


with  the  development  of  new  requirements  and  the 
PLI  program  must  In*  changed  to  match  the  current 
data  definition.  In  this  pilot  application,  there  have 
been  lour  versions  of  the  definition  and  at  least  that 
mam  versions  of  the  FOR  TRAN  PLI  program. 

From  the  standpoint  of  operation,  the  data  base 
should  be  on  a  random-access  device  (disk,  drum, 
etc. I  while  access  is  to  be  made.  At  any  other  time,  it 
should  be  stored  on  magnetic  tape  from  w  hich  it  can 
be  loaded  onto  a  disk,  for  example,  via  the  com¬ 
mand.  LOAD  DATA-BASE  NAME  FROM 
TAPE!:.  The  same  command  can  be  used  to  reload 
the  data  base  if  it  should  become  damaged  for  any 
reason.  Whenever  an  update  is  performed,  the  up¬ 
date  plus  audit  trails  should  be  stored  on  the  update- 
tape  via  the  KEF.P:  command. 

The  major  retrieval  format  is  the  report,  with  the 
impact  matrices  and  the  listing  of  the  basic  activities 
(BAAP's).  created  via  the  PLI  FORTRAN  program; 
however,  many  different  retrievals  also  can  be  per¬ 
formed  using  the  immediate-access  features.  Some 
of  these  will  be  discussed  later,  in  the  section  dealing 
with  retrieval. 

Definition  of  the  Data  Structure.  The  data  col¬ 
lected  tor  the  DA  study  of  the  environmental  impact 
of  Army  activities  are  specially  structured  to  facili¬ 
tate  comprehension  of  the  data  base  and  retrieval  of 
the  data  via  the  PLI  program.  A  graphic  illustration 
of  the  data-base  structure  is  shown  in  Figure  2. 

The  levels  of  information — the  hierarchy  of  the 
source  data — are  shown  in  the  illustration.  Eight 
levels  exist  in  the  structure,  though  only  six  levels  arc 
currently  referenced  in  the  PLI  program.  Each  box 
in  the  illustration  represents  a  data  set.  A  data  tree  is 
defined  as  any  data  set  at  a  given  level  plus  all  its 
directly  descendant  data  sets.  Each  box  also  *-epre- 
sents  a  repeating  group  containing  a  varying  number 
of  data  elements.  Data  elements  arc  used  for  storing 
data  values,  whereas  repeating  groups  describe  a 
structure  for  storing  multiple  sets  of  data  values  and 
also  serve  to  link  hierarchical  levels  of  the  definition. 
For  example,  data  for  a  repeating  group,  its  func¬ 
tional  areas,  and  all  its  descendant  data  sets  will 
occur  in  the  data  base  for  each  of  the  nine  functional 
areas. 

The  data  base  for  the  DA  study  consists  of  two 
major  logical  branches  at  level  one:  functional  areas 
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3AAP  Q'JALI  F  l  f RS 
DOLLAR  (a) 
LOCATION  (A) 
TIME  (K) 

SEASON  (A) 


SUB -SUBPROGRAMS 

CODE  (a) 

NAME  (K) 


SUBPROGRAM 

PARAi'ETERS 

IMPACT  CONTENT  (K) 
IMPACT  ATTR.  (K) 
IMPACT  T.S.  (A) 
REVIEW  NO.  (K) 


IMPACT  QUALIFIERS 

DOLLAR  (KT 
LOCATION  (K) 

TIME  (K) 

SEASON  (A) 


SITE  ELEMENT 

CODE  (A) 
NAME  (NK) 


COOE  (A) 

T.S.  COOE  (A) 


SliO-SUBPROGRAM 

PARAMETERS 

IMPACT  CONTENT  00 
IMPACT  ATTR.  ( K ) 
IMPACT  T.S.  (K) 
REVIEW  NO  (K) 

IMPACT  QUALIFIERS 

DOLLAR  00 
LOCATION  (A) 

TIME  (A) 

SEASON  (K) 


IMPACT  QUALIFIERS 

DOLLAR  ( K } 
LOCATION  (A) 

TIME  (A) 

SEASON  (A) 


SITE  ELEMENT 

CODE  (A) 
NAME  (K) 


SITE  ILEMEKT 

CODE  (A) 

NAME  (NA) 


1  SITE  ELEMENT  | 

CODE 

(A) 

NAME 

(NK) 

Figure  2.  Data  structure  of  EICS  data  base. 
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BAAP  O'JAL  I  TIERS 

DOLLAR  (K) 
LOCATION  (K) 
TIME  (K) 

SEASON  (K) 


SITE  ELEMENT 

CODE  (K) 
HAriE  (NK) 


COOE  { K ) 

T.S.  CODE  (K) 


SUB-SUBPROGRAMS 

CODE  (K) 

NAME  00 


SUB-SUBPROCRAM 

PARAMETERS 

IMPACT  CONTENT  (K) 
IMPACT  AnR.  00 
IMPACT  T.S.  (K) 
REVIEW  NO.  00 

IMPACT  QUALIFIERS 

OOLLAR  (K) 

LOCATION  (K) 

TIME  (K) 

SEASON  00 


SUBPROGRAM 

PARAMETERS 

IMPACT  CONTENT  00 
IMPACT  ATTR.  (K) 
IMPACT  T.S.  00 
REVIEW  NO.  (W) 


IMPACT  QUALIFIERS 

DOLLAR  00 
LOCATION  00 
TIME  00 
SEASON  (K) 


IMPACT  QUALIFIERS 

OOLLAR  00 
LOCATION  00 
TIME  00 
SEASON  (1C) 


CODE  0 
NAME  (fl 


1  SITE  ELEMENT  1 

CODE 

NAME 

Ink) 

Figure  2.  Data  structure  of  E1CS  data  base. 
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IMPACT  QUALIFIERS 

lOOLLAR  (K) 
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TIME  (K) 

SEASON  (K) 


PROGRAM  PARAMETERS 

IMPACT  CONTENT  (K) 
IMPACT  ATTR.  (K) 
IMPACT  T.S.  (K) 
REVIEW  NC  (K) 


SUBPROGRAM 

PARAMETERS 

IMPACT  CONTENT  (K) 
IMPACT  AnR.  (K) 
IMPACT  T.S.  (K) 
REVIEW  NO.  (K) 


TECHNICAL  SPEC t At  ITY| 
COOE  (K) 

NAME  (NK) 


ATTRIBUTES 

COOE  (K) 

NAME  (NK) 
PARAMETRIC  (K) 
SUB-PAPA.  (K) 
TEXT  CODE  (NK) 


REVIEW  ATTRIBUTE, 

COOE  (K) 

NAME  (NK) 

TEXT  CODE  (NK) 


IMPACT  QUALIFIERS 

DOLLAR  (K) 
LOCATION  (K) 

TIME  (K) 

STASON  (K) 


IMPACT  QUALIFIERS 

DOLIAR  (K) 
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TIME  (K) 

SEASON  (K) 
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|ructure  of  EIC'S  data  base . 
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.iikI  technical  specialties  occurring  alter  Ilk-  cully  of 
(lie  |>rojccl  n;i me  al  level  zero.  The  data  within  the 
functional  areas  are  distributed  into  sis  levels.  Al  the 
first  of  the  levels  within  this  branch,  level  two  ol  the 
overall  definition,  arc  two  data  sets  listing  unique 
BAAP’s  and  programs.  F.aeh  of  these  also  has 
descendant-data  sets.  Under  the  list  of  unique 
BAAP's,  the  three  repeating  groups  arc:  BAAP 
parameters,  reviews  of  impacts,  and  alternative 
methods  of  accomplishment.  BAAP  parameters  con¬ 
tain  the  repeating  groups  of  BAAP  qualifiers  and 
site  elements. 

Under  (he  list  of  programs  branching  fnint  func¬ 
tional  areas  is  a  hierarchy  of  programs,  subpro¬ 
grams.  und  sub-subprograms,  each  having  a  data 
tree  of  parameters,  impact  qualifiers,  and  site 
elements.  Additionally .  sub-subprogram  entries 
have  the  descendant -data-set  BAAP's.  The  other 
logical  branch,  technical  specialties,  has  only  two 
desrendant-dalu  sets:  attributes  and  review 
attributes. 

the  current  data-base  definition  (Appendix  A) 
consists  of  an  orderly  arrangement  of  component 
names  or  labels  indicating  the  type  of  data  loaded 
into  the  data  base.  These  are  not  the  data  values,  but 
identification  tags  used  in  accessing  the  data.  The 
data  base  definition  was  created  via  System  2000's 
Define  Module. 

F.aeh  component  declaration  consists  of  a  unique 
component  number,  an  asterisk  or  system  separator, 
an  arbitrarily  determined  name,  and  a  description 
enclosed  in  parentheses.  Included  within  this 
description  arc  the  following  terms:  key  or  non-key, 
data  type,  picture  designation,  and  rcpcating-group 
relationship. 

By  designating  an  element  as  a  key  element,  an 
inverted  index  is  established  which  allows  the  key 
element  to  be  used  without  restriction  in  determining 
access  criteria.  II  neither  key  nor  non-key  is  speci¬ 
fied,  key  is  assumed. 

The  three  types  of  data  in  the  DA  study  data  base 
arc:  name,  integer,  and  decimal.  Name  data  are  any 
alphanumeric  data;  integer  data  are  positive  or 
negative  strings  ot  numerals:  and  decimal  data  are 
positive  or  negative  strings  of  numerals,  each  string 
with  a  decimal  point. 


I'lte  field  length  ol  each  data  element  is  specified 
via  the  picture  designation.  For  name  data,  the  char¬ 
acter  "X”  is  used  to  represent  an  alphanumeric 
character,  l-'or  csumplc,  either  XXX  or  X (A)  indi¬ 
cates  that  the  item  being  defined  will  consist  of  three 
characters.  The  same  approach  is  used  with  the 
integer  and  decimal  data,  except  that  the  character 
"9"  is  used  to  represent  a  numeral  An  example  of 
the  picture  designation  for  a  decimal  number  might 
he  9(3), 9(2)  or,  equivalently.  999.99.  For  efficient 
utilization  of  computer  storage,  the  sum  of  the  field 
lengths  of  all  the  items  within  a  repeating  group  is 
made  to  equal  a  multiple  of  ten  characters,  which  is 
the  number  of  characters  in  a  CDC-boOt)/ 640(1  word. 

I  lie  repea  ting-group  relationship  shows  m  which 
rcjk'aliiig  group  a  particular  component  belongs, 
and  how  each  set  of  data  is  related  to  the  others 
through  the  tree  structure.  In  defining  the  data 
structure,  one  should  he  aware  of  the  restrictions 
imposed  on  retrieval  operations,  especially  those 
utvi.'ving  different  trees.  The  data-base  structure 
and  definition  are  subject  to  frequent  reevaluation  to 
determine  if  there  are  changes  that  would  result  in  a 
more  efficient  application,  thereby  reducing  costs  in 
the  area  of  data  storage,  data  loading,  and  process¬ 
ing  via  the  PL1  program. 

Extracting,  Encoding  and  Loading  of  Data 
Retrieval. 

Huckumiiiul.  The  primary  sources  of  data  for  the 
DA  study  are  impact  matrices  prepared  by  project 
scientists.  The  horizontal  indices  of  the  matrices  are 
the  technical  specialties.  The  vertical  indices  are  the 
possible  impacts  on  the  program  level,  subprogram 
level,  sub-subprogram  level,  or  BAAP  level. 

The  format  lor  setting  up  the  data  base  w  as  devel¬ 
oped  in  the  System  2000  language.  Several  basic 
points  may  be  ol  help  in  understanding  the  System 
2000  language  and  the  formats  for  loading  data. 

a.  An  asterisk  is  used  to  separate  the  data  front 
the  component  numbers  of  the  system  and  is  called 
the  system  separator.  It  must  be  used  after  each 
component  number  and  also  alter  any  data  values 
which  are  present. 

b.  Elements  are  names  standing  tor  data  und  arc 
the  only  components  which  contain  data. 


Preceding  page  blank 
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c.  Repeating  groups  are  components  used  to 
indicate  the  hierarchical  relationships  of  repeatable 
groups  within  a  logical  entry,  to  relate  elements,  and 
to  relate  repeating  groups. 

I  In  test  below  a.rnl  the  hierarchical  structure  of 
the  data  tree,  shown  in  Figure  2.  may  be  helpl'ul  in 
comprehending  the  order  of  data  loading 

I'rixrJiur.  Data  are  loaded  onto  the  data  base  in 
alphanumeric  data  strings  associated  with  the  data 
elements.  The  ge.teial  lot  mat  ii: 

r<;  no*  component  no  «  n>  *  data 

VAI.UI  * 

where  the  asterisk  i*t  is  the  system  separator  used  to 
separate  each  item  in  the  string.  Any  other  special 
character  can  he  used  as  the  system  separator  if  so 
designated  befoiehand.  The  repeating-group  compo- 
nent  number  "RG  NO"  must  be  mentioned  il  the 
data  arc  associated  with  the  given  repeating  group. 

In  the  initial  loading  of  the  data  base,  the  project 
name  must  he  inserted  before  the  data  front  the 
matrices  can  he  inserted.  This  name  is  inserted  only 
once  in  the  data  base.  The  format  of  its  entry  is  as 
follows:  201*  I •OI*2*CONS’f RUCTION* 

The  HAAP's  tor  each  functional  area  are  loaded 
nest,  livery  technical  s|Kiiallv  uses  the  same 
HA  AP's  lor  each  functional  area.  I  he  format  lor  the 
HAAP's  is  as  follows:  with  nt>  arbitrarily  chosen  as 
the  repeating  group  number.  b7  as  the  component 
number  for  the  BAAP  code,  and  <>K  as  the  number 
lor  the  BAAP  name: 

bb*b7*ll*bKKAILKOA!)* 

hh*  h?*l2*fiK*ROAl)S* 

The  matrices,  prepared  by  t'ne  project  scientists, 
arc  then  searched  to  determine  il  any  technical 
specially  is  impacted  by  the  given  BAAP  at  the 
detailed  level.  If  an  impact  exists,  the  review -level 
impacts  also  are  checked  against  that  BAAP.  and 
the  ramification  and  mitigation  column  loi  the 
BAAP  is  searched.  If  there  is  an  "X"  in  the  rumilica- 
lion  column,  an  "X"  is  placed  after  component 
number  lt>  in  the  first  entry  of  that  technical 
specialty.  If  there  is  an  "X"  in  the  ramification 
column  and  in  the  mitigation  column,  a  "Z"  is 
entered  after  "lb.”  In  all  three  of  these  instances, 
after  component  number  "I7."  the  code  for  the 
iiimilication  and  mitigation  text  is  entered.  These 
codes  are  explained  in  Appendix  C.  The  tormal  is  as 


follows,  with  "15“  as  it't.  repealing  group  number, 
"lb"  as  the  component  number  for  the  impact,  "17" 
as  the  component  number  for  the  ramification  and 
mitigation  text  code,  and  "IK"  as  the  component 
number  for  the  technical  specialty  code: 

15*  ib*X*l7*l050l  I  1*18*05* 

Alter  establishing  the  ramification  or  iniiigaiiou 
tormal  for  the  BAAP.  the  detailed  level  impact 
values  are  entered.  The  formal  is  show  n  w  it  ti  "  1 5"  as 
the  repeating  group  iiuniber.  "  lb"  as  the  component 
uimihci  for  the  impact  value  lA.H.t  .  t  or  —).  "I7" 
as  the  component  number  for  the  attribute  number 
or  code  for  the  given  technical  specialty  ,  anil  "18"  as 
the  component  number  for  the  technical  specialty 
code,  flic  example  below  also  includes  the  ramifica¬ 
tion  and  mitigation  format  as  the  first  string: 

15*  lb*X*l7*l050|  1 1*18*05* 

15*  lb* A* |7*0|.t*|8*05* 

IS*  lh*B*r*()|vf*  18*05* 

fhe  review-level  data  lor  the  given  BAAP  are  the 
next  items  entered.  They  are  obtained  from  the  same 
line  of  the  matrix  as  the  ramification  and  mitigation 
codes  and  as  the  impact  at  the  detailed  level.  The 
format  lor  the  review  level  is  as  follows:  with  "20"  as 
the  repeating  group  number.  "21"  as  the  component 
number  for  the  impact  content.  "22"  as  the  compo¬ 
nent  number  for  the  review  number,  and  "25"  as  the 
component  number  for  the  technical  specially  code: 

20*  2l*B*22*0l*25*05* 

Next,  the  alternate  methods  ol  accomplishment 
for  the  given  BAAP  are  encoded  as  follows,  with 
"100"  as  the  repeating  group  number,  and  "101"  as 
the  component  number  for  the  alternate  method: 

100*  101*  BUILD  TEMPORARY* 

Alter  all  the  alternate  methods  have  been  encoded, 
the  nest  BAAP  is  searched  for  any  impacts  on  the 
matrix  for  that  BAAP.  Searching  is  repeated  until  all 
the  matrices  are  encoded  in  similar  data  strings. 

The  program  is  the  next  item  entered.  Programs 
w  ill  not  be  on  the  matrix  unless  there  is  an  impact  on 
the  program  level.  The  programs,  subprograms,  and 
sub-subprograms  can  he  obtained  from  AR  415-28' 
tor  the  construction  field  application  (Apixrndix  O. 
The  formal  for  a  program  entry  is  as  follows  with 
"4"  as  the  repeating  group  number.  "5"  as  the 
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component  number  lor  program  code,  and  "b"  as 
the  component  number  lor  the  program  name: 

4*  5*01  IOO*b*OFF.KA  TION  AND  TRAINING 

KACll.niHS* 

The  program  may  base  impacts  on  the  matrix  at 
the  program  level.  II  so.  the  format  is  as  to1  lows  with 
"54"  as  the  repeating  group  number,  "55"  as  the 
component  number  lor  the  impact  content.  "5b"  as 
the  component  number  lor  the  impacted  attribute. 
"57"  as  the  component  number  lor  the  impacted 
technical  specialty,  and  "58"  as  the  component 
number  Tor  the  review  number,  it  any.  If  there  is  a 
value  Tor  component  number  "58."  there  will  be  no 
value  tor  component  number  "5b,"  Tor  example: 

54*  55* A*57*OI  *58*05* 

The  subprogram  is  the  next  entry.  Subprograms 
Tor  construction  are  obtained  from  AR  415-28 
(Appendix  C).  t  he  format  Tor  a  subprogram  entry  is 
as  follows  with  “7"  as  the  repeating  group  number, 
"8"  as  the  component  number  Tor  the  code  number, 
and  “4"  as  the  component  number  Tor  the  name: 

7*  h*0IH0*4*AIRFIi:LDPAVi:Mi:NTS* 

I  he  progrant  can  have  impacts  on  the  matrix  at 
the  subprogram  level.  It  so.  the  format  has  "42"  as 
the  rc|>ealing  group  number.  "43"  as  the  component 
number  tor  the  impact  content.  "44"  as  the  compo¬ 
nent  number  tor  the  impacted  attribute.  "45"  as  the 
component  number  for  the  impacted  technical 
specialty  number,  and  "4h"  as  the  component 
number  lor  the  review  number,  if  any.  Again,  il 
there  is  a  value  (or  component  number  "4b."  there 
will  he  no  value  Tor  component  number  "44."  Tor 
••sample 

42*  43*B*44*  1 3*45*04* 
or 

42*  43*A*45*()4*4(>*04* 

'I  he  sub-subprogram  level  wotdd  be  the  next  level 
of  classification  under  the  subprogram  level.  How¬ 
ever.  this  level  is  not  implemented  at  this  time.  The 
next  repeating  groups  would  contain  the  list  ol 
BAAP  codes  hoi  applicable  to  the  construction  of  the 
given  subprograms  and  sub-subprograms.  This  list 
would  be  developed  by  engineers  and  scientists  at 
CTRL  who  are  familiar  with  construction  of  the 
various  facilities. 

The  format  Tor  this  specification  is  as  follows: 
with  "10"  as  the  sub-subprogram  repeating  group 


number.  "13"  as  the  excluded  BAAP  repeating 
group  number,  and  "14"  a>  the  component  number 
Tor  the  excluded  BAAP  code 

10*  13*14*105* 

I •  leven  technical  specialties  are  tv'  be  loaded  into 
the  system.  The  repealing  groups  for  the  attributes 
ami  for  the  review  attributes  follow  immediately 
altera  technical  specialty.  The  formal  for  the  load¬ 
ing  of  il.e  names  and  codes  of  the  technical  special¬ 
ties  is  as  follows:  with  "202"  as  the  repeating  group 
number,  ",301"  as  the  component  number  for  the 
technical  specialty  code,  and  "3"  as  the  component 
number  for  the  technical  specialty  name: 

202*  301*01*.3*HCOI.OGV* 

The  technical  specialties  are  divided  and  grouped 
by  subparametrie  and  parametric  attributes.  These 
are  found  numbered  on  the  matrices,  for  example: 


1 

■  Parametric 

l.l 

•  Subparametrie 

1.1.3 

-  Attribute  1 

1.1.2 

-  Attribute  2 

v 

•  Parametric 

The  attributes  are  given  a  sequential  code  sviilt 
occasional  blank,  spaces  so  new  attributes  can  be 
added  later.  The  format  for  the  attributes  is  as 
follows:  "?<>"  as  the  repeating  group  number.  "77" 
.<s  the  cont|>onent  number  tor  the  attribute  code 
number.  "78"  as  the  component  number  for  the 
attribute  name.  "74"  as  the  component  number  for 
the  parametric  name,  and  "80"  as  the  component 
number  for  the  subparametrie  name: 

7b*  77*85*7«*CT.|MA  I  H*79*CNTRVSL* 

I  he  review  attributes  ,t;o  also  given  sequential 
evxlcs  which  are  found  on  the  horizontal  lines  of  the 
matrices.  The  lot  mat  for  the  review  level  is  as  follows 
with  88  as  the  repeating  group  name,  "84"  ;ls  the 
component  number  lor  the  review  code,  and  "40"  .is 
the  component  number  lor  the  review  attribute 
name: 

88*  84*01  *4t)*K ART.  AND  F.NDANGFKl-D 

SPF.CITS* 

Similar  to  the  attributes  at  the  detailed  level, 
there  are  also  ten  or  fewer  controversial  attributes  for 
the  review  level.  These  attributes  are  distinguished 
from  the  regular  review -level  attributes  by  their  code 
numbers,  which  arc  greater  than  "9."  Furthermore, 
in  the  FL1  program,  these  attributes  are  marked 
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"controversial"  alter  I  licit'  unit.'  is  checked .  An 
example  n|  such  ii  loading  string  is  as  Minus: 

NK<  Nl**.M  Ml  s* 

■\n  example  nl  i In  sequeuee  nl  steps  in  the  load 
tiij4  ojierniiun  is  shown  in  Appendix  A  in  give  the 
reader  a  clearer  understanding  of  the  process. 

f.'.v litnuiiiiK  the  Si: i*  <>/  the  l)utu  Hose.  A  si/e  esti¬ 
mate  may  he  of  help  in  understanding  the  physical 
nature  of  the  data  base.  The  estimate  given  here  is 
only  lor  one  functional  area,  construction,  and  is 
based  on  the  assumption  that  the  BAAP's  will  total 
1 50.  Each  BAAP  impacting  approximately  150  attri¬ 
butes  means  an  average  of  only  14  impacted  attri¬ 
butes  per  technical  specialty  per  BAAP.  Each  data 
set  requires  ten  characters:  one  for  the  impact  code, 
two  for  the  technical  specialty  code,  and  seven  for 
the  attribute  code.  Also,  there  is  an  expansion  factor 
ol  three  to  the  data  base  front  the  input  data.  With 
ibis  information  the  estimated  si/e  of  the  data  base 
can  be  calculated  as  follows:  150  HAAP's.  each 
impacting  an  average  of  ISO  attributes,  gives  22 .54X1 
impact  data  sets  or  225.0(H)  characters.  Adding 
100, (KM)  characters  lor  the  rest  of  the  input  data  and 
applying  an  expansion  factor  ol  three  for  the  input 
data  gives  .1  x  <225.000  +  100.000)  =  475.<XX)  char¬ 
acters  for  the  estimated  size  of  the  data  base.  The 
actual  size  of  the  implemented  data  base  for  the 
functional  area  ol  construction  is  very  close  to  the 
estimated  size. 

Retrieval.  As  mentioned  in  the  introduction  to  this 
chapter,  simple  retrieval  operations,  in  addition  to 
the  report  retrieval  via  I’Ll  POR  I  RAN  programs, 
can  he  performed  on  the  data  base  via  the  queue 
process  or  through  the  immediate-access  commands 
available  in  the  access  module.  Retrievals  of  the 
statistics  of  the  (lata  base  can  be  readily  obtained, 
such  as  number  of  BAAP's.  number  of  attributes  per 
technical  specially,  and  number  of  BAAP's  (hat  have 
tile  ''nced-lo-eonsidcr"  scale  of  A,  B.  or  ('  by  tech¬ 
nical  specialty.  These  simple  retrievals  can  be 
requested  by  nonprogrammers  via  the  queue  process 
or  through  immediate  access;  however,  users  still 
must  understand  the  data  base  structure  before  they 
can  construct  these  requests.  Some  ol  the 
anticipated,  common  requests  will  be  defined  as 
strings  or  as  user-defined  functions  so  that  users  can 
call  lor  them  with  the  required  parameters  by  name 
oi  by  component  number. 


Queue  /Vncrvi.  flic  queue  process  is  me  ink  for 
use  ill  batch  processing  since  all  command  interpre¬ 
tations  are  batched  togetliet .  and  since  the  data  base 
is  accessed  onl\  once  witlim  the  QUI  Ul and 
!  I  KM  IN  A  I  I  eomm. iiuls.  I'm  ev.uiu'le.  1  iie  lollovv 
mg  cnmuiaiuls  will  lisi  all  the  unique  HAAI’  codes 
and  names  with  an  A  impact  tor  the  teebutc.il 
specialty,  ecology  (code  01).  and  lisi  review -level 
attributes  for  the  technical  specially,  health  science 
(code  02). 

QUKUK: 

PRINT Ctib  WHERE  ALL  OF  (CIO  HO  A*. 

ON  HO  1*1: 

PRINT  C88  WHERE  C.101  EQ  2*: 

TERMINATE: 

The  output  of  the  above  retrieval  is  given  in 
Appendix  A.  Since  the  queue  process  is  used  more 
often  for  updating,  more  examples  have  been  given 
in  the  section  dealing  with  updating. 

Innueiliuie  Acee.\s.  Many  more  commands  are  in 
the  immediate  access  feature  than  in  the  queue 
process,  and  they  arc  also  more  versatile.  In  addi¬ 
tion.  system  functions  have  been  defined  to  deter¬ 
mine  the  maximum  value,  minimum  value,  count, 
sum.  average,  anil  standard  deviation.  Valuable 
tools  are  av  ailable  lor  keeping  accurate  statistics  and 
lor  validating  data  in  the  data  base.  For  example, 
the  following  commands  will  illustrate  some  ol  the 
usefulness  of  these  features: 

a  ELEMENT-  BIMPCONI 
FREQUENCY  VALUE 
2224  A 

11%  U 

lb  1 5  C 

.1  UNIQUE  V  Al  l  I  S 
50.15  OCCURRENCES 

I  lie  output  gives  the  total  nnmhci  ol  impacted, 
detail-level  attributes  lor  the  A.  B.  and  C  scales,  and 
also  the  total  number  of  impacted  attributes  (occur¬ 
rences). 

b.  I  ALLY  EACH  B  IMP  I  S. 

ELEMENT  B  IMP  I  S 
FREQUENCY  VALUE 
1222  1 

1114  2 

%  .1 

1H4  4 

.154  5 


IK 


/ 


331  h 

4o4  8 

4Hb  V 

620  10 

Ili4  II 

lOHNIUUi;  VALUI  S 
mSOCCURRF.NCtS 

The  output  gives  the  total  number  of  impacted 
attributes  or  occurrences  at  the  detailed  level.  The 
number  should  agree  with  that  obtained  via  the 
queue  process .  In  addition,  for  each  of  the  technical 
specialties,  the  number  of  impacted  attributes  is 
listed  under  FKtyUENCY.  The  numbers  in  the 
VALUH  column  arc  technical  specialty  aides. 
(Appendix  C  contains  an  explanation  of  axles.) 

c,  To  determine  how  many  detailed-level  attri¬ 
butes  are  impacted  by  a  given  BAAP  with  a  scale  of 
A.  lor  a  given  technical  specialty,  or  for  all  technical 
specialties,  the  COUNT  system  function  can  be  used 
as  follows: 

PRINT  COUNT  Clb  WHF.RFCIb  FQ  A  AND 

Cb7  FO  73: 

CNT  lb*  55 

The  above  command  causes  a  count  of  the  number 
of  A-scale  impacts  of  BAAP  73.  a  clearing  site,  for 
all  the  technical  specialties.  The  resulting  count  is 
55,  given  in  the  format  shown. 

To  narrow  the  count  to  a  given  technical  specialty 
which  in  this  case  is  ecology,  with  code  'Ul).  the 
follow  ing  commands  can  be  used: 

PRINT  COUNT  Clb  WHF.RK  Clb  l  0  A  AND 

CI8FQ  I  ANDC67  FO  73: 

CNT  lb*  9 

The  resulting  count  shows  that,  of  the  55  A-scale 
impacts  for  BAAP  73.  nine  are  attributed  to  the 
technical  specialty,  ecology. 

The  PI  I  FORTRAN  P nigrum.  Most  data  re¬ 
trieval  is  accomplished  through  the  System  2000 
PLI.  The  FOR  I  RAN  source  code  is  written  in  the 
normal  manner  with  System  2000  PLI  statements 
intermixed.  All  System  2000  statements  begin  in 
column  seven  of  the  FORTRAN  field,  with  a  re¬ 
quired  FORTRAN  identifier  of  *PL  prefixing  each 
of  the  statements  and  starting  in  column  one,  The 
completed  source  cixle  is  screened  by  a  precompiler 
for  System  2000  statements  that  are  expanded  into 
an  acceptable  FORTRAN  source  code.  The 
expanded  source  axle  is  then  processed  by  the 


normal  FORTRAN  compiler  creating  an  executable 
axle.  This  process  is  illustrated  in  Figure  I. 

The  I’Ll  program  reads  in  the  functional  areas  to 
be  processed,  the  programs  and  subprograms  lo  be 
processed,  and  the  level  leillier  review  or  detailed', 
at  which  the  processing  will  take  place.  A  list  of  all 
the  HAAP's  in  the  function  being  processed,  will  lie 
printed  first,  followed  by  a  matrix  of  the  impacted 
levels  lor  each  technical  specialty  impacted  in  a  sub¬ 
program. 

Two  arcus  in  the  PLI  program  art  used  lor  com¬ 
munication  between  System  2000  and  the  user  pro¬ 
gram.  These  areas  are  COMMBLOCK  and 
SCHKMA.  COMMBLOCK  is  employed  to  advise 
the  user  program  of  the  successful  or  unsuccessful 
completion  ul  an  interface  statement  and  to  give 
other  pertinent  information  about  the  operation. 
SCHFMA  acts  as  a  repository  for  data  elements 
retrieved  by  System  2(XX)  from  a  data  set  or  for  user- 
supplied  element  values  to  modify  data  or  to  create  u 
new  data  set.  These  two  areas  must  be  declared 
before  the  program  logic  begins.  Figure  3  is  an  over¬ 
view  (low  chart  of  these  processes . 

Alter  the  COMMBLOCK.  SCHFMA,  and  other 
arrays  have  been  dimensioned,  the  first  data  card  is 
read  and  printed.  This  card  contains  a  one-sentence 
heading  that  describes  the  job  to  be  printed  at  the 
start  of  the  output.  Next,  the  number  of  functional 
areas  to  be  piocessed  will  be  read  and  printed 
Finally,  the  data  base  is  opened  after  the  correct 
password  has  been  given  to  the  system  to  allow  the 
user  access  to  the  data  base. 

A  loop  is  started  alter  access  is  obtained;  the 
number  of  cycles  in  the  loop  depends  on  the  number 
of  functional  areas  to  be  processed.  The  next  data 
card  contains  the  function  axle,  the  number  of  pro¬ 
grams  to  be  processed,  and  the  level  at  which  the 
processing  will  take  place.  Regardless  of  the  level, 
the  BAAP  codes  and  names  lor  the  requested  func¬ 
tion  are  retrieved  next  and  are  printed. 

Another  loop  is  now  started;  the  number  of  cycles 
depends  upon  the  number  of  programs  to  be 
processed.  This  loop  is  within  the  loop  that  depends 
on  the  number  of  functional  areas.  The  next  data 
card,  containing  the  program  code  and  the  number 
ol  subprograms,  is  read  and  printed.  For  these  pro¬ 
grams.  the  data  base  is  searched  for  impacts  on  the 
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program  level.  These  data  are  transferred  onto 
t«|H.*s,  depending  on  the  level  of  the  study  and  the 
technical  specialties  impacted. 

The  subprogram  code  card  is  read  ami  primed 
next.  A  search  is  made  tor  impacts  on  the  subpro¬ 
gram  level,  and  these  data  are  transferred  onto 
tapes,  depending  on  the  level  of  the  study  and  the 
technical  specialties  impacted.  The  excluded 
BAAP's  are  searched  and  stored  in  a  table  for  the 
next  processing  step. 

The  tabulated  BAAP's  are  then  retrieved  and 
compared  with  the  list  of  excluded  BAAP's.  The 
BAAP's  that  match  arc  not  searched  for  impacts, 
The  level  is  cheeked  for  the  BAAP's  that  have  not 
been  excluded  and.  depending  on  the  level,  cither 
the  detailed-level  impacts  or  the  review-level  impacts 
are  transferred  onto  tapes  for  their  respective  tech¬ 
nical  specialties. 

At  this  point  a  matrix  is  written  tor  each  technical 
speciulty  under  the  subprogram,  along  with  the  attri¬ 
butes  and  BAAP  names  in  separate  lists,  und  the 
subprogram  number  is  cheeked  to  see  if  all  the  sub 
programs  have  been  printed.  If  they  have  not  been 
printed,  another  card  is  read,  and  the  search  for  the 
impacts  begins  again. 

Alter  all  the  subprograms  have  been  completed, 
there  is  a  check  of  the  number  of  programs  to  be 
processed.  If  more  programs  need  to  be  processed, 
the  second  loop  is  started  again  to  read-in  more  pro¬ 
grams.  If  all  the  programs  have  been  processed,  the 
number  of  functional  areas  to  he  processed  is  exam¬ 
ined.  It  more  functional  areas  need  to  be  processed, 
the  first  loop  is  started  again  to  read-in  more  axles 
lor  the  functional  areas.  After  all  the  functional 
areas  have  been  completely  processed,  the  data  base 
is  closed  and  the  program  ends.  A  listing  of  the  Pl.1 
program  is  contained  in  Appendix  B. 

Updating  the  Dala  Base.  The  three  methods  for 
updating  a  data  base  in  System  2000  are:  basic 
access,  immediate  access,  and  PL  I .  All  the  updating 
that  has  b,  cn  attempted  so  far  has  been  done  either 
through  basic  access  or  through  immediate  access. 
Because  large  or  consistent  changes  of  the  data  base 
are  not  required  at  present,  no  attempt  has  been 
made  to  write  a  program  to  update  through  the  PLI. 
The  System  2000  Reference  Manual  contains  a  dis¬ 
cussion  of  the  updating  process  in  this  language. 


The  Access  Module  of  System  2IXH)  provides  up¬ 
dating  operations  in  a  queue  or  hatch-processing 
environment.  The  Access  Module  is  made  avai'ahlc 
by  the  ACCFSS:  command  Prom  this  point,  one  of 
si  veiul  general  operations  and  commands  can  be 
issued,  including  LOAD:  or  DFISCKIBF:.  or  the 
user  mav  enter  queue  processing  by  issuing  the 
Ol'F.UF.t  command.  Thereafter,  update  commands 
may  be  issued  ;n  a  hatch-processing  mode.  Bateli 
processing  is  ended  by  the  IHRMINATF.:  com¬ 
mand. 

I  he  loading  of  the  initial  set  of  data  values  and 
much  of  the  riat  -base  maintenance  will  be  per¬ 
formed  in  the  basic-access  mode,  Commands  can  be 
issued  to  enable  users  to  IOAD.  ADI).  ASSIGN. 
APPFND.  RF.MOVK,  and  CIIANGK  values  in  the 
data  base. 

The  purpose  of  the  LOAD  command  is  io  load 
into  the  data  base  large  quantities  ot  data  in  loader- 
string  format  tor  each  logical  entry.  The  format  is: 

ACCTSS: 

LOAD: 

The  data  string  follows  immediately. 

Llic  ADD  command  adds  data  to  existing  data 
sets  where  no  data  currently  exists.  It  only  affects 
data  sets  at  a  single  level. 

ACCFSS: 

ADD  Clb  1.0  A*.  ADD  CP  F.y  OS*.  ADD  CIS 

F.O  0.)* 

WHKRHCh?  FQ  II*: 

This  command  places  data  under  Cb7,  which  is  the 
BAAP  code. 

The  ASSIGN  command  assigns  data  within  exit¬ 
ing  data  sets,  whether  or  not  the  data  sets  contain 
data.  I  his  command  first  removes'  all  the  contv  nts  of 
the  selected  data  sets,  and  then  adds  only  the  data 
accompanying  the  command  The  previous  values 
are  tost. 

ACCF.SS: 

ASSIGN  Clb  KQ  B*.  ASSIGN  Cl 7  Fy  05*. 

ASSIGN  C 18  FQ  Od*. 

WH FRF  0.7  I  O  II*: 

In  the  above  example,  the  information  in  repeating 
group  CIS.  under  BAAP  II.  is  removed  and 
replaced  with  the  information  contained  in  the 
command. 

I  he  APPFND  I  RF.F  command  adds  new  trees 
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where  data  trees  diil  not  exist. 

AC  COS 

APPEND  TREECHH  HQ  CKO*  01*  (TO* 

AQUA  I  K  III  I  *  I  ND* 

WHEKI  (  .101  l  (.)0t*: 

llns  command  mills  a  review  attribute  to  the  tech¬ 
nical  specialty,  surface  water. 

I  lie  REMOVE  command  removes  data  from 
selected  data  sets.  It  also  has  another  form,  RE- 
MOVl:  TREE,  which  removes  not  only  the  ilata 
from  the  selected  data  set.  but  all  the  data  sets  lying 
below  it,  The  following  eomniand  removes  the  tech¬ 
nical  specialty,  surface  water,  and  the  data  sets  lying 
under  it. 

ACCISS 

REMOVE  TREE  C2()2  WHERE  C2tX)  EO  D.A. 

PROJECT*: 

The  purpose  of  the  CHANGE  command  is  to 
change  data  within  existing  data  sets,  where  data 
exists.  It  changes  data  at  a  single  level  only.  The 
following  eomniand  changes  the  name  of  the  tech¬ 
nical  specialty,  indicated  by  the  Cl  code,  to  earth 
science: 

AC  C  ESS: 

CHANGE  CM  EO  EAR  I  H  SCIENCE*  WHERE 

CMOI  1:001*: 

I  he  immediate  access  feature  also  can  he  used  to 
update  the  data  base.  This  feature  includes  a  uscr- 
orieiileit  language  with  which  a  nunprogramincr  can 
rei|uest  the  updating  n!  a  ilata  base.  It  can  be  used 
for  single-  anil  multiple-element  updates,  ml  hoc  up¬ 
dating.  small-batch  updates,  and  positioning  up¬ 
dating.  I  he  user  gains  direct  access  to  its  capabilities 
and  commands  by  issuing  the  ACCESS:  command 
or,  indirectly,  by  issuing  a  DATA  BASE  NAME  IS 
_ _ :  command. 

Tile  available  commands  allow  users  to  ADD. 
ASSIGN.  INSERT.  CHANGE  and  REMOVE 
values  from  data  bases.  The  opetations  can  be 
directed  by  a  WHERE  clause  or.  in  the  case  of  the 
INSERT  command,  by  a  BEFORE  AFTER  sy  ntax. 

The  ADD  command  adds  dula  within  existing 
data  sets,  where  no  data  currently  exists.  This  com¬ 
ma  nil  can  a  fleet  existing  data  sets  at  a  single  level 
only : 

ADD  C 1 5  10  lb* A*  I  ■’*.11  *  18*0M*EN D* 

WHERE  C<>7  EQ  II: 


I  his  command  adds  another  impact  to  BAAP  II 

Ihe  purpose  of  the  CHANGE  command  is  to 
change  data  within  existing  data  sets,  where  data 
exists.  It  changes  data  at  a  single  level  only.  The 
following  command  changes  the  name  of  a  technical 
specialty,  indicated  bv  the  C3  code,  to  earth  science: 

CHANGE  C  M  HO  EARTH  SCIENCE*  WHERE 

CMOI  EO  01 : 

The  purpose  of  the  ASSIGN  command  is  to 
assign  data  ".ithiii  existing  data  sets,  regardless  of 
whether  the  existing  data  sets  contain  data.  This 
command  always  alters  the  contents  of  ail  the 
selected  data  sets  at  a  single  level.  I  lie  following 
command  removes  all  the  information  in  repeating 
group  CIS  under  BAAP  1 1  and  places  into  it  just  the 
information  contained  in  the  command: 

ASSIGN  CIS  EO  In*  1.1*  I  ?*02*  I8*0M*END* 

WHERE:  etc  EO  II: 

An  ASSIGN  TREK  command  also  works  the  same 
way,  except  that  it  alters  the  contents  of  the  data  sets 
in  the  entire  tree  rather  than  in  just  one  data  set. 

Similarly  ,  the  REMOVE,  command  temoves  data 
from  selected  data  sets  at  a  single  level:  the  RE¬ 
MOVE  TREE  command  removes  each  selected  data 
set  anil  all  its  descent. ant  data  sets.  The  following 
command  w  ill  remove  a  technical  specialise 

REMOVE  TREE  C202  WHERE:  CMOI  HQ 
SURFACE  WATER: 

I  lie  purpose  of  the  INSER  I  TREE  command  is 
to  add  new  data  trees  where  data  trees  do  not  exist, 
l  itis  command  differs  from  all  other  update  com¬ 
mands  available  through  immediate  access  because 
it  creates  a  new  data  tree  where  no  data  tree  existed. 
All  other  commands  inodity  existing  data  sets  in 
some  way.  This  command  also  allows  the  use  of  a 
BEFORE  AFTER  syntax  in  place  of  a  WHERE 
clause  and  the  use  of  a  trace  notation  with  which  one 
can  select  a  data  set  by  it,  position  in  ihe  data  base— 
without  regard  to  the  condition  of  data  values.  The 
lirst  example  below  inserts  the  technical  specialty, 
air  quality,  before  surlace  water  (OM).  Using  trace 
notation,  the  second  example  also  inserts  the  tech¬ 
nical  specialty,  air  quality,  before  sutlaci:  water. 

INSER  I  TREE  C202  HQ  M0I*02*M*AIR 

QUALITY* 

END*  BEFORE  CMOI  HQ  OM: 
or 

INSER  I  I  Rl  IT  202*2  I  Q  Mt)l*02*M*AII< 
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QUALITY* 

END*  WHERE  C200  EQD.A.  PROJECT: 

A  further  discussion  of  these  updating  processes 
may  be  found  in  the  System  2000  Reference  Manual. 


Mudi/hati'in.  During  the  initial  phase  ol  imple¬ 
mentation,  frequent  changes  were  made  to  the  data 
and  to  the  output  requirements,  depending  on  the 
flexibility  of  the  definition  and  on  the  PLl 
FOR  I  RAN  program.  For  major  changes,  the  data- 
structure  detin'uions  had  to  be  altered,  which  re¬ 
quired  release  of  the  old  structure  and  reloading  of 
the  data;  however,  in  most  cases,  the  data  prepared 
tor  loader-string  loading  needed  only  minor  changes 
and  reshuffling,  which  should  be  considered  when 
defining  a  new  data  structure.  For  minor  changes, 
no  i .'definitions  were  needed. 

For  example,  during  the  course  of  development, 
it  was  decided  that  controversial  attributes  should  be 
added  for  each  technical  specialty  and  .that  the 
impacts  on  these  should  be  printed  out  after  both  the 
detailed -level  and  the  review -level  attributes.  A 
change  of  the  data-strueture  definition  could  have 
been  required,  but  after  careful  examination  of  the 
definition  a  solution  was  tound  that  did  not  require 
such  a  ehnnge.  First,  the  repeating  group  C15> 
(BAAP  parameter)  is  converted  for  use  with  two 
types  of  data  sets:  the  original,  detailed-level  attri¬ 
bute  impacts  and  the  additional,  controversial  attri¬ 
butes.  The  elements  of  both  types  are  essentially  the 
same  except  that  the  impact  attribute  numbers  for 
the  controversial  attributes  are  always  higher  than 
those  for  the  detailed  attributes.  Secondly,  the 
repeating  group  ('76  attribute  is  also  converted  to 
store  two  ty|ics  of  data  sets,  namely  detailed-level 
and  controversial  attributes.  Flere.  the  elements  C79 
and  CKO  are  used  differently.  For  the  controversial 
attributes,  ('79  will  always  have  the  value. 
(’ONTRVRSL.  and  element  CKO  will  never  have 
data.  Thus,  controversial  attributes  can  be  dis¬ 
tinguished  in  two  ways.  Similar  changes  arc  made  in 
the  repeating  group  CKK  or  review  attribute  Here, 
only  the  value  contained  in  element  C89  is  used  to 
make  the  distinction.  All  review -level  attributes  will 
have  Code  numbers  between  1  and  9;  controversial 
attributes  will  have  code  numbers  greater  than  9. 

Other  changes  in  the  data  require  changes  in  the 


data-strueture  definition,  for  example,  the  tree- 
starting  with  repealing  group  CIS  (Figure  2)  was 
originally  part  of  the  tree  under  repeating  group 
C1.1,  with  the  elements  BAAP  Code  (CI4)  and  B  I  S 
Code  (C2K)  having  different  meanings.  As  the  pilot 
run  progressed,  the  large  amount  of  data  involved 
made  such  a  definition  impractical.  The  old  data 
base  was  released,  and  the  new  definition  was  built 
as  shown  in  Figure  2.  With  some  minor  changes  and 
reshuffling  most  of  the  original  data  in  the  loader 
strings  was  reused  to  load  data  into  the  new  data 
base. 

i.rror  Recovery  Since  the  data  base  resides  on  a 
random  access  device  (disk,  drum,  etc-.),  it  can  be 
damaged  anytime  there  is  a  hardware  or  a  software- 
failure:  therefore,  a  current  copy  of  the  data  base  is 
always  stored  on  magnetic  tape  for  reloading  onto 
the  tandom-aeeess  device  Also,  w  hence -v  the  data 
base  is  not  in  use  for  more  than  2  days,  it  is  advisable 
to  release  it  from  the  random-access  storage  and  u> 
reload  it  from  tape  when  it  is  requested  again. 

For  a  second -level  backup,  an  archival  copy  of 
the  data  base  is  kept  on  tape.  It  is  not  the  current 
version,  and  an  update  tape  is  used  to  record  all 
updates  since  the  archival  version  was  creat'd  Thus, 
il  the  current  version  on  tape  is  damaged,  the  data 
base  can  be  recreated  by  applying  the  update  t..pe  to 
the  archival  tape,  The  method  also  allows  the  recrea¬ 
tion  of  previous  versions  of  the  data  base  since-  each 
cyc  le-  of  the  update  can  be  applied  at  w  ill  bv  the  user. 
Only  three  tapes  are  needed  fur  a  single-reel  data 
base. 

All  operations  are  assumed  to  be  in  the  indirect 
mode  which  means  that  a!!  updates  are  first  stored 
on  disk  and  then  transfened  to  the  update  tape.  All 
of  the  following  tapes  would  have  been  requested 
previously  and  are  assumed  ready  to  use. 

Archival  tape  YSN  T 1 102 

Update  tape  VSN  T2 1.1.1 

Current  tape  VSN  1.1421 

The  following  commands  illustrate  the  procedures 
for  implementing  the  feature  mentioned  above. 
When  the  data  base  has  been  created,  the  command 
causes  a  copy  to  be  saved  on  the  archival  tape,  arms 
the  update  tape  for  later  u-,.-.  and  creates  an  update 
file  on  the  random -access  device. 

SAVE  DATA  BASE  ON  IT  102'  I  2111: 

To  save  the  current  version,  the  billowing  type  ol 
command  is  employed: 


Modification  and  Error  Recovery 


2.1 


SAVIi  DATA  BASH  ON  1 .1421 : 

11  the  data  base  has  been  damaged  nr  released,  the 
current  version  can  be  reloaded  using: 

LOAD  DM  A  BASH  FROM  T3421: 

II  each  update  is  successful.  and  it  a  record  of  the 
updates  is  desired  on  the  update  lile  tape,  the  lollow- 
ing  command  is  given: 

Kill* 

No  mention  ol  the  update-tile  tape  is  necessary  since 
the  tape  was  a  I  reads  armed  to  receive  the  update 
information.  In  this  example,  all  update  data  plus 
the  audit  trial  arc  transferred  to  VSN  121.1.1. 

Alter  several  updates,  it  it  is  discovered  that  the 
last  tun  updates  contain  etrorx  (i.c..  cycles  b  and  5). 
corrections  can  be  easily  made.  Using  the  following 
commands,  the  data  base  can  be  recreated  as  it  was 
at  cycle  4.  The  current  data  base  is  released  first. 

RHLKASH: 

LOAD  DATA  BASH  FROM  II  102: 

APPLY  THRU  C'YCLF  4: 

Again  no  mention  of  the  updatc-lile  tape  is  neces¬ 
sary  . 

Input  Formal.  In  order  to  retrieve  the  appropriate 
inlormation  to  assist  in  assessment  ol  the  impact  on 
the  environment  ol  any  activity,  the  activ  ity  must  be 
care'll! II y  identified.  Such  identification  is  achieved 
by  selecting  one  or  more  functional  areas  to  which 
certain  projects  can  be  best  classified.  Then,  under 
each  functional  area,  it  is  necessary  to  identity  the 
pingrumts),  and  ti mler  each  program,  lo  identity  the 
sitbpiograntts).  All  programs  under  the  same  func¬ 
tional  area  and  all  subprograms  under  the  same  pro¬ 
gram  should  be  grouped  together  as  a  set. 

After  the  functional  areas,  programs,  and  sub¬ 
programs  have  been  determined,  certain  inlorma¬ 
tion  is  required  to  be  input  via  data  cards  in  order  to 
retrieve  the  desired  information.  A  description  of 
these  cards  lollows. 

lili'iililhittiiHl  Curd 

Columns  1  to  70 — Title  ol  project  or  other 
identification,  to  a  maxi¬ 
mum  ol  70  characters. 

Cwirnd  Curd 

Columns  I  to  2  — Number  of  functional  areas 
to  be  considered  (2  digits). 

Iiiitclinuul  Arru  Curd 

Columns  I  to  2  — Functional-area  code  (2  - 
digits). 
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Columns  .1  to  4  — Nimioer  of  programs  to  be 
considered  under  this  func¬ 
tional  area  (2  digits). 

Column  5  — Level  code  (I  digit) 

1  is  lot  detailed-level  envi¬ 
ronmental  attributes 

2  is  lor  review -level  cm  irou- 
tncntal  attributes. 

Columns  tv  7  — Nced-io-consider  scale  (2 

alpha  ehataeters). 

Blanks  will  mean  A.  H.  and 
C  impacts  will  he  output . 

A  will  mean  only  A  impacts 
w  ill  be  output. 

AB  will  mean  only  A  and  B 
impacts  will  be  output. 

Program  Curds.  There  should  be  as  many  pro¬ 
gram  cards  for  each  set  as  there  are  programs  indi¬ 
cated  on  the  functional  area  card.  The  order  of  this 
set  of  cards  should  also  correspond  to  the  order  of 
the  functional  area  checked. 

Columns  1  lo  5  — Program  code  number  (5 
digits). 

Columns  r>  to  7  — Number  of  subprograms  to 
be  considered  under  this 
program  (2  digits.  DC  t  only 
the  program  level  is  to  be 
considered). 

Columns  8  to  v)  — I  foliar-value  code  (2  digits). 

Columns  lOto  1 1 — Location  code  t2  digit.). 

Columns  I  2  to  1.1 — l  ime-frame  code  (2  digits). 

Columns  14  to  I?*— Season  code  (2  digits) 

Columns  lb  to  I ' — Number  ol  site  elements  to 
be  input  (2-digit  number 
less  than  30). 

Column  18  — 1  indicates  that  site  ele¬ 

ments  arc  the  same  as  in  the 
prrvioits  program-,  0  or 
blank  means  no  repetition. 

Columns  19  to  “2 — 3-digit  site-element  codes. 

If  column  18  contains  a  1. 
no  data  should  be  hero.  Up 
lo  18  site  elements  can  be 
coded  mi  lliis  card.  II  there 
are  more  than  18  site  ele¬ 
ments,  this  card  should  be 
followed  by  a  continuation 
program  card  lormalled  as 
lollow  v : 

Columns  I  io  3(> — 3-digit  site-element  codes. 

Up  to  1 2  more  site  elements 


can  be  coded  on  (his  con¬ 
tinuation  card. 

Subprogram  Cards.  Immediately  after  each  pro¬ 
gram  card  and  any  continuation  program  card,  there 
should  be  as  many  sets  of  subprogram  cards  as  indi¬ 
cated  on  the  program  card.  A  subprogram  card  is 
very  similar  to  a  program  card,  except  that  columns 
b  and  7  contain  the  number  of  sub-subprograms  to 
be  considered  under  this  subprogram. 

Columns  1  to  5  — Subprogram  code  number 
(5  digits). 

Columns  6  to  7  — Number  of  sub-subpro¬ 
grams  to  be  considered 
under  this  subprogram  (2 
digits.  00  if  only  the  subpro¬ 
gram  level  is  to  be  con¬ 
sidered). 

Columns  8  to  9  — Dollar-value  code  (2  digits). 

Colu mns  10  to  1 1  — Location  code  (2  digits) . 

Column'  12  to  13 — Time-frame  code  (2  digits). 

Columns  14  to  15 — Season  code  (2  digits). 

Columns  lb  to  17 — Number  of  site  elements  to 
be  input  (2-digit  number 
less  than  30). 

Column  18  — 1  indicates  that  site  ele¬ 

ments  are  the  same  as  in  the 
present  program;  2  indi¬ 
cates  that  site  elements  are 
the  same  as  in  the  preced¬ 
ing  subprogram;  and  0  or  a 
blank  indicates  that  there 
arc  no  repetitions. 

Columns  19(0  72 — 3-digil  site-element  codes. 

If  column  18  contains  1  oi 

2.  there  should  be  no  data 
here.  Up  to  18  site-elements 
may  be  coded  on  this  card. 
If  there  are  more  than  18 
site  elements,  this  card 
should  be  followed  by  a 
continuation  subprogram 
card  formatted  as  follows: 

Columns  1  to  3b — 3-digit  site-element  codes. 

Up  to  12  more  site  elements 
can  be  coded  on  this  card. 

Snh-.Stihpriigrani  Card  {optional).  II  the  sub 
subprogram  level  is  to  be  considered,  as  many  sets  of 
sub-subprogram  cards  should  be  immediately  after 
each  subprogram  card  (and  any  continuation  card) 
as  indicated  on  the  subprogram  card.  The  sub¬ 


subprogram  card  is  very  similar  to  the  subprogram 
cv  except  that  columns  b  and  7  are  always  blank. 

Columns  I  to  5  — Sub-subprogram  code  num¬ 
ber  (S  digits). 

Columns  b  to  7  — Blanks. 

—  Columns  8  to  9  — Dollar-value  code  (2  digits). 

Columns  lOto  1 1 — Location  code  (2 digits) . 

Columns  12  to  13 — Time-frame  code  (2  digits). 

Columns  14  to  15 — Season  code  (2  digits). 

Columns  16  to  17 — Number  of  site  elements  to 
be  input  (a  2-digit  number 
less  than  30). 

Column  2  — 1  indicates  that  the  site  ele¬ 

ments  are  the  same  as  in  the 
parent  subprogram;  2  indi¬ 
cates  that  the  site  elements 
are  the  same  as  in  the  pre¬ 
ceding  subprogram;  3  indi¬ 
cates  that  the  site  elements 
are  the  same  as  in  the 
grandparent  programs;  0  or 
blank  indicates  that  there 
are  no  repetitions. 

Columns  19to72 — 3-digit  site-element  codes. 

If  column  18  contains  1.  2, 
or  3.  there  should  be  no 
data  here.  Up  to  18  site  ele¬ 
ments  can  be  coded  on  this 
card.  If  there  are  more  than 
18  site  elements,  there 
should  be  a  continuation 
sub-subprogram  card  for¬ 
matted  as  follows: 

Columns  1  to  3b — 3-digit  site-clement  codes. 

Up  to  12  more  site  elements 
can  be  coded  on  this  card. 

Appendix  C  contains  the  codes  for  the  programs 
and  subprograms  under  the  functional  area  of  con¬ 
struction. 

Typical  Input  and  Output.  The  following  discus¬ 
sion  gives  an  example  of  the  input  given  to  retrieve 
certain  information  and  the  resulting  output.  The 
input  cards  considered  are: 

1 .  DA  PROJECT  DATA  BASE  PILOT  MODEL 
ON  SYSTEM  2K  PLI 

2.  1 

3.  01012 

4.  01100  2 

5.  OHIO  0 

6.  01170  0 
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Card  1  is  (he  identification  card.  Card  2  indicates 
that  only  one  functional  area  is  to  be  considered.  On 
card  3.  the  first  two  digits  are  the  functional-area 
code  (in  this  example.  01  for  construction);  digits  3 
and  4  (01)  tell  the  number  of  programs  to  be  con¬ 
sidered;  and  digit  5  (2)  requests  the  review  level  of 
environmental  attributes,  rather  than  the  detailed 
level.  Digits  1  through  5  of  card  4  are  the  code 
numbers  of  the  program  to  be  considered  <01100 
represents  operational  and  training  facilities);  and 
digits  6  and  7  tell  the  number  of  subprograms  to  be 
considered.  Cards  5  and  6  arc  the  subprogram  cards, 
on  which  digits  1  through  5  are  the  subprogram  code 
numbers,  and  digits  6  and  7  are  the  number  of  sub- 
subprograms  to  be  considered.  Since  the  dollar-valuc 
and  certain  other  codes  are  not  implemented  in  the 
present  version,  no  such  codes  are  shown  in  the 
example  The  given  cards  reference  the  airfield  pave¬ 
ment  (OHIO)  and  training  facilities  (011 70)  subpro¬ 
grams.  with  no  sub  subprograms  to  be  considered. 

Appendix  B  contains  some  selected  output  result¬ 
ing  from  input  of  the  above  cards.  The  first  items 
output  are  the  data  on  the  identification  card,  the 
control  card,  and  the  functional  arc?  card.  This 
information  is  followed  by  a  list  of  all  BAaP's  In  the 
function  being  processed  and  by  the  program  code 
and  the  number  of  subprograms.  Then,  for  each 
subprogram  within  the  program  being  processed, 
the  program  code,  program  name,  subprogram 
code,  subprogram  name,  and  a  matrix  relating  the 
BAAP's  to  the  environmental  attribuies  for  each 
technical  specialty  that  is  impacted  by  the  subpro¬ 
gram  arc  given.  Follow  ing  each  matrix,  there  is  a  list 
of  the  impacted  attributes,  the  numbers  of  w  hich  are 
listed  across  the  top  of  the  matrix,  follow  ed  by  a  list 
of  the  BAAP's  that  affected  the  impacts,  the 
numbers  of  which  arc  listed  down  the  side  of  the 
matrix.  The  contents  of  the  matrix  intersections  are 
cither  A.  B.  or  C,  indicating  the  need-to-consider 
scale  of  the  impact. 

5  CONCLUSIONS  AND 
RECOMMENDATIONS 

The  E1CS  was  developed  to  manage  the  large 
quantity  of  complex  information  necessary  to  relate 
Army  activities  to  potential  environmental  impacts. 
This  computer  system  processes  all  the  stored  infor 
mation  and  provides  only  the  relevant  information  in 
a  timely  and  cost-effective  manner.  In  addition,  the 


flexibility  of  the  system  and  the  ease  with  which  it 
can  be  updated  were  other  reasons  for  its  develop¬ 
ment. 

A  user  of  the  EICS  need  not  understand  the 
details  of  the  data-base  management  system  or  of  the 
PLI  in  order  to  store  or  retrieve  information.  The 
technical  details  of  the  system  and  its  use  have  been 
outlined  in  this  report  and  include;  basic  concepts 
behind  daia-base  management  systems;  an  outline 
of  the  nature  of  the  data  and  the  associated  manage¬ 
ment  requirements;  reasons  for  selecting  System 
2000  and  a  discussion  of  its  capabilities;  and  appli¬ 
cation  of  the  EICS.  created  with  System  2000  and 
the  PLI.  to  the  DA  study. 

At  the  time  of  this  report,  only  the  functional  area 
of  construction  has  been  implemented  on  the  EICS. 
Programs,  subprograms,  and  basic  activities  are  to 
be  delineated  for  the  following  functional  areas: 
operation,  maintenance  and  repair,  and  mission 
change.  The  description  and  development  of  train¬ 
ing  activities  are  also  to  be  initiated. 

Currently  the  EICS.  with  one  functional  area 
complete,  is  only  10  to  15  percent  of  its  eventual  size. 
With  completion  of  nine  functional  areas  the  system 
will  be  fully  developed.  The  projected  annual  growth 
rate  for  the  system  is  15  to  20  percent  of  its  final  size. 
The  existing  pilot  system  has  been  developed  pri¬ 
marily  to  demonstrate  the  feasibility  of  the  EICS 
concept.  The  complete  operational  system,  retaining 
the  good  features  of  the  pilot  system,  can  be  imple¬ 
mented  differently.  Indeed,  a  system  which  is  to  be 
accessed  regularly  will  have  to  be  managed  in  a 
manner  entirely  different  than  such  a  pilot  system 
for  experimental  purposes. 

The  choice  of  System  2000  foi  data-base  manage¬ 
ment  must  be  reevaluated  before  the  full-scale 
system  is  developed.  System  2000  has  proven  very 
satisfactory  for  the  pilot  study,  but  its  use  to  main¬ 
tain  a  full-scale  system  would  be  very  expensive; 
therefore,  efforts  have  been  initiated  to  convert  the 
System  2000  data  bases  into  a  number  of  sequential 
files.  These  files  could  then  be  accessed  by  interface 
FORTRAN  programs  in  the  remote,  batch-process¬ 
ing  mode  or  in  the  on-line,  interactive  mode. 

The  choice  of  hardware — selecting  the  computer 
mainframe  and  all  the  necessary  peripheral  devices 
— must  also  be  considered.  Toward  this  end,  OCE  is 
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conducting  a  survey  tor  an  8-year  plan.  Again,  as  in 
the  case  of  data-base  management  software,  the 
most  cost-effective  operation  would  probably  not 
employ  a  commercial,  time-sharing  computer  net¬ 
work  such  as  the  one  currently  in  use.  Before  devel¬ 
opment  of  the  HICS  proceeds,  a  detailed  study  of  the 
hardware  and  software  requirements  should  be 
conducted. 


In  conclusion,  it  is  recommended  that  the  E1CS 
and  its  associated  data  bases  and  computer  codes  be 
developed  according  to  an  orderly  ptogram  for 
growth.  Decisions  about  the  hardware,  software,  or 
(KTsonuel  requirements  of  the  full-scale  system  must 
be  made  in  the  immediate  future  so  that  a  compre¬ 
hensive  plan  for  orderly  implementation  can  be 
formulated. 


APPENDIX  A: 


EICS  DATA  BASE 

1  DATA  BASE  DEFINITIONS 

LOAOFO  DAPJCT  16  60S  7T/06/2fl.  15«?9.40. 

oescribej 

...  SYSTEM  RELEASE  NUMBER  2.?3F 

DATA  BASF  NAME  IS  OAPJCT 
DEFINITION  NUMBER  16 

DATA  BASF  CYCLE  60S 

?00*  PROJECT  NAMF  (NAMF  KUO)) 

?01*  FUNCTION  ARF A  (RG> 

1*  FUNCTION  CODF  < INTFGFo  NUMRFP  99  IN  ?01) 

?•  FUNCTION  NAMF  (mON-KEY  MAMf  X(l?)  IN  201) 

66*  UNIOUF  RA  APS  (Rr.  1m  ?01) 

67*  UNIOUF  BA AP  CODE  (INTEGER  nompF»  9(5)  In  66) 

6B*  UNIQUE  RAAP  NAME  (NON-KEY  N  AMf  X(?S)  IN  66) 

IS*  BAAP  PARAMETER  (P 0  IN  66) 

16*  p  IMP  FONT  (NAME  x  IN  IS) 

] 7*  M  imp  ATTP  » INTEGER  numsEP  0  ( 7  >  IN  15) 

1«*  P  imp  r S  (INTEGER  MIMBFP  PR  IN  IS) 

69*  UNI  BAAP  OUALIFTFR  (RG  IN  1 6 ) 

70*  BAAP  DOLLAR  (INTEGER  NUMBER  RRR  IN  69) 

1 ?0*  B  DOL  N Amp  (NON-KEY  NAMF  X(17)  IN  69) 

71*  H  A  A  p  LOCAT  (IMTEGFR  MUMBFD  999  IN  69) 

1?1*  fl  LOC  NAMF  (NON-KEY  NAMF  X ( 1 7 )  IN  69) 

7?*  BAAP  Tivp  (INTEGER  NUMBER  999  IN  69) 

[  ??o  B  t  1  MF  NA'F  <NfiN-MFY  NAMF  X(l7)  IN  69) 

71*  H  A  AP  SEASON  (T^'TFf.FP  NtJMBru  999  IN  69) 

1?1*  q  SEA  NAMF  (NON-KFY  NAME  X(17)  IN  69) 

74*  BAAP  SITE  FLEM  <90  IN  69) 

75*  BAAP  S I T F  I  INTEGER  NIIMBFP  990  IN  74) 

1?4*  P  SI  TF  NAME  INON-KF.Y  NAME  X(17)  IN  74) 

?0*  PE V  IMPACT  <PG  IN  66) 

P 1*  T MO  CONTENT  (NAME  x  JN  ?0> 

??*  PFV  NO  (INTFGER  NUMBER  9<5>  I w  20) 

?1*  TS  NO  (INTEGER  NUMBER  9999  IN  20) 

100*  ACCOMPLISHMENT  (pf,  IN  66) 

101*  MFTHnn  (MAMF  X ( 1 6 )  IN  100) 

102*  PFL  COST  (OFCIMAL  NUMBER  9,99  IN  100) 

4*  PROGRAM  <RG  IN  ?01) 

S*  PPQG  COQF  (INTEGER  NUMBFP  9(S)  In  4) 

6*  P900  NAME  (N0M-6FY  NAME  X(?S)  IN  4) 

7*  SUB  PPOGOAM  (sG  IN  4) 

H*  s  PROG  CODE  (INTEGER  NUMBER  9IS)  IN  7) 

9 u  S  PROG  NAME  (NOM-KF.Y  NAME  X<?5>  IN  7/ 

10*  SS  PROGRAM  (RG  IN  7) 

II*  ss  PROG  CODE  (IUTEGFP  NUMBER  9(5)  IN  10) 

1 R«  SS  PPOG  NAME  (NON-KFY  NAMF  X(?S)  IN  10) 

11*  BAAPS  (OG  IN  10) 


Preceding  page  blank 
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14*  PAAP  MUTF^FP  NUmRFP  9(5)  IN  13) 

?A*  RTS  CODF  (INTPGFO  NIJMRFO  P  ( 5 )  IN  13) 

30*  c,«;  wufiG  P(\Pl><FTFo  (Of,  TN  10) 

31*  SSP  IMP  FONT  (NAMF  y  TM  30) 

3?*  ss°  imp  atir  untfgep  mumper  qpr  in  3 0 > 

33*  SSP  IMP  TS  (INTFGFP  N'lMBfp  qg  In  30) 

34*  SSP  IMP  PFV  NO  (INTFGFP  NUMRFP  PR  IN  30) 
3S*  SSP  MIAl.IFIFP  <PG  IN  30) 

34*  SSP  DOLLAR  (INTFGFP  NlfMBFP  PPQ  IN  3*3) 
l*0»  SSP  DOL  NAMF  (NON-KFV  N  AMp  X(17)  IN  3S) 
37*  SSP  |  -ir*T  (INTFGFP  NUMRFP  QPP  IN  35) 

141*  SSP  l  OC  '|AMF  (M)N-kFY  NAMF  X  (  1  7 )  IN  3S  > 
3«*  <;sp  TfMF  UNTFGFp  niimkfp  POP  IN  35) 

Is?*  SS°  TIMF  NAME  (NON-KTY  NAME  X  <  1 7 )  IN  35) 
3Q*  SSP  SEASON  (INTFGFP  NIIMflFR  OPR  IN  35) 
143*  SSP  SPA  NAMF  (NON-KFY  NAMF  X  ( 1 7 )  IN  3S) 
144*  SSP  SITF  NAMF  (NON-K^Y  NAME  X ( 1 7 )  IN  35) 
40*  SSP  SITF.  FIFM  <PG  IN  3S) 

4l*  SSP  SITF  (INTFGFP  NiimHEP  PRP  IN  **0) 

4?*  s  P&OG  PAPA’*FTPP  (P r.  |n  7) 

43*  SO  IMP  COmT  (NAME  X  IN  4?) 

44*  SP  IMP  ATTP  (INTFGFP  NIIMKFP  999  IN  42) 

45*  SP  Imp  TS  (INTFGFP  NUMrtFP  PR  in  4?) 

44*  SP  IMP  PE V  NO  (INTFOfp  MIIMRpP  PR  IN  4?) 

47*  SP  0  U  A  L  I F  f  F  P  (PG  IN  4?) 

4«*  SP  OOLL-P  (  1 1  lTF  SfP  NIIMPrp  Pqq  ]n  <»7) 

130*  SP  nOL  NAMF  (NON-KFY  NAMf  X(17)  In  47) 

4Q«  SP  IOC  A  T  HMTFGFP  MJMMfP  P9r  IN  47) 

111*  SP  LOC  ‘ 1  AMT  (NPM-KFV  NAMF  <(17)  JM  47) 

SD*  SP  TIMF  (iMTFGfP  NUMMFR  49*  IN  47) 

13?*  SD  TIMF  NAMF  (NOM-KFY  NAMF  X ( 1 7 )  IN  47) 

SI*  SP  SFASoN  (INTFGFP  NUMMFR  999  IN  47) 

1 33*  SP  SPA  NAMf  ( NON-KF  v  NAME  X ( J  7  >  IN  47) 

5?*  SP  SITF  FLFM  (PO  IN  47) 

S3*  SD  s I r T  (iNTFSfO  NUMRFP  RQ9  IN  5?) 

134*  SP  SITF  NAMF  f  NON  — KP  Y  NAME  X ( 1 7 »  IN  S?) 
S4*  PPOG  dADFMPTF  ’  (PO  IN  4) 

55*  p  IMP  CONT  (NAmP  /  TN  S4) 

54*  p  |md  ATTP  (INTFGFP  NUMRFO  PPR  IN  S4> 

57*  p  T MP  TS  (ImTFGPP  Mi(M«F»  PR  IN  S4) 

5R*  p  IMP  PFv  NO  (INTFGFP  NUMRFP  PR  IN  54) 

59*  P  QUALIFIER  <pg  In  54) 

40*  d  OOl  t.  AO  (INTFGFP  NWMMfD  QRM  IN  59) 

135*  D  noi  NAMf.  (MON-KCY  NAMF  *(17)  IN  SP) 

41*  P  LOCTT  (INTFGFP  MtlMRPP  POP  IN  SP) 

I  34. *  d  lgf  NAMt  (Mor -kfy  namf  x(17)  tn  SR) 

4?*  p  TIMF  (I-.TFGFP  NtiMMFO  qqq  in  5P) 

137*  p  T  I  Mp  N/w-f  ( '  ion-kF  Y  namf  x  (  l  7  )  IN  SR) 

*,3*  D  SF  ASSN  (  I  NT  *■  Gf  p  K|l|MUrP  URR  l  Vi  Sw) 

1  3  S*  p  SF  A  '  1  a  M  c  (fjON-^TY  NAM)  *(1?)  JN  SR) 
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ft4*  0  SITE  FLFM  (RG  IN  59) 

f,S*  p  «;ITF  (INTEGER  NUMBER  09B  IN  ft>0) 

130*  o  fJTF  niMF  <N0M“*FY  NAME  *  <  I  7 )  IN  ft4) 
?*  TFCH  SPFC  (RG) 

301»  TFCH  SPEC  COOF  (INTEGER  NUMBER  ®9  IN  ?0?) 

3*  TFCH  SPFC  NAMF  (NON-KEY  NAME  X(1R)  IN  20?) 

7ft*  ATTRIBUTES  (RG  IN  ?0?> 

77*  ATTB  CODE  (INTEGER  NUMBER  9(5)  IN  7ft) 

7A*  AT TR  NAMF  (NfV'-KFV  NAMf  X(?4)  IN  7ft) 

70*  PABAMFTPIC  (NAME  X(lftl  IN  7ft) 

AO*  S  PARAMETRIC  (NAMF  X  <?0)  IN  7M 
ft?*  ATTP  TEXT  (NOM-KFV  I NTf  GpR  NUMBER  9(5)  IN  7ft) 
PS*  REVIEW  ATTP  (RG  IN  ?0?) 

AO*  pfV  ATTR  COOF  (INTEGER  NUMBER  9(5)  IN  Bft) 

QQ*  OEV  NAMF  (NOU-KEV  NAMF  X(?0)  IN  HP) 

91*  PFV  TFXT  (MON-KEV  INTEGER  NUMBER  9(5)  IN  HP) 


2  SAMPLE  DATA  LOADING  STRINGS 

The  following  is  an  example  of  the  loader  strings  which  contain  data  for  the  BAAP;  the 
detailed,  controversial,  and  review  impacts;  and  the  alternative  methods  of  accomplishment. 

ft,7«  ]  ftOoftmurnilM'SAT  JilMc;-' 

***  ft  7  «  |  ft,  ]  or.  j  »  c,i  itjr.u  A'  F 

1  c*  i » « r » | 7 » t  j  o«  _ 

i  C  o  1  <,»("*  I  ?«'47«1  u#pi 
ICO  1  ft  it  J  «  I  70^701^010* 
fee  lftar#]7oec,<vim)/if, 

1C*  1*,er»]  /«r-ft*)m>|  ^ 

1  C  o  |ft»r<t|  7#S7#tH#|0't 
lce  ]h#r#]  7#i,K«ta«]Ao 
1C,«  1  ft,or  O  I  7«CC)o  1  t  *l  r  o 
jc«  J  ft,  o  a  *  1 

lc«  |ftjr(i|7«''''H|Pit,'i4i' 

1  C  o  1ftttr«|  7«P''ft#|SsV(« 

1  c  o  is«r»|7«r,nqft)s<>r(,« 

ICO  1  Coro)  7007  7*1  nr,  n^o 
|  C  o  1  ftoC-o  |  7^  v.o  |  u 

1  co  iftsf',  i  7  *  o  t*  i  «  |  a  o  r,  \  o 
)  c  «  i  ft.  o  r  o  i  7  * ,  i o  i  a  <  *v  ]  o 
1  C  o  1  ft  o  r  o  1  7  o  o  7  <>  1  a.  o  0  1  - 
ICO  1  ft.  o  L  O  1  7  O  |  V  o  t  O  o  7  o 
lc«  7«|  l#|H«<17ft 

ICO  1  ft,  o  A  o  |  /  o  I  u  o  1  n  O  f,  7  o 
1  co  1  ft  o  A  o  i  7#  |  nso|  ho  0  ;>« 

ICO  1  ft,  o  A  o  1  7«',/,('|i)«P7(i 
P  0  O 

?  0  «  ii*Q*;?*f.i*?H-'!a» 

?n«  5|  sr#??‘»r,'o?7'tru,o 
pro  5i»r»??#,n#i><tS6f 
?  0  o  ?lftA#;7*ii,.,v.rl7e 

?0°  ? l *  a «? ?» i o o p i«n po 
P no  P op s  7  o 

1  00"  1  0  1  or.'ftT'it-M  O 
1  0  n  o  |  1  1  o  ./  r  fft  P  A  T  f'  '■■>  f  o 
’no*  |  o  |  oo’if  i  jm  a  t  i -* 

1  '  0  o  im  on  ft  a  "i  wr  i  r,H  r  o 
ftfto  ft  70  1  ft,? -a  ft  hop* 
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The  following  is  an  example  of  the  loader  strings  which  contain  data  on  the  program  and 
subprogram,  the  excluded  BAAP’s.  and  the  subprogram-level  impacts. 

4* 

F»01 100*A*t>FFF  nr\/  «  TF^T  fat* 

7*  h*01110*f*o  anp  f>  ANH  tH"ST  di  i  1 1_ ') T  N'lS* 

1 h»  11*  1 4*07^* 

10*  11*  14*0*1* 

10*  H*  1 

10*  11*  14*0*1* 

10*  11*  1 4*0  *••»* 

10*  It*  14*10F* 

10*  11*  14*10A* 

10*  11*  14*1  3 1  * 

10*  11*  14*|?a* 

10*  11*  14*1 10* 

10*  11*  1 4*1  11  * 

10*  11*  14*|1?* 

10*  11*  14*111* 

10*  11*  14*114* 

10*  11*  14*1  IF* 

10*  11*  14*1 14* 

10*  11*  14*14?* 

10*  11*  14*1AS» 

10*  1  1*  14*1  Aft* 

10*  11*  1 4* 1 A7* 

10*  11*  1 4*?ft0* 

10*  1  1*  14*  ?ft 1  * 

10*  11*  1 4*  ? A  ?  * 

10*  11*  1 4*  ? A 1* 

10*  11*  1 4  *  ?  A  4  * 

10*  11*  14*?AF* 

10*  11*  1 4  *  ?  7  7  * 

10*  11*  1 4  *  ?  A  ?  * 

4?*  41*r*44«n01«4F*OA* 

4?*  4l*C*44«nOA*4F'>0«* 

4?*  4l*f*^4*011*4F*0o* 

4?»  41*4*44*01 ! *4F*0°* 

4?*  4l*r*44*f'l*.*4F*04* 

4?»  41*A*44*0 1 7*4F*0H* 

4?»  4t*r*4u*nii*4c-'*0'<* 

4?«  I 

4?«  6l*4*4  4«0?A*4c:*0u'» 

4  ■?  *  4  1  *  S  *  4  4  *  0  ^  1  *  U  F  *  0  ^  •  » 

4?*  4  1*  A *4U* 0  ??*<*F *0 4 « 

4?*  4l*R*44*0?l*4F*0H* 

4?*  4l*4*44«^?4*4F*08* 

4?*  4  3*f  *4t**0  ?A*4S*0fl* 

4?*  4  1*4*44*0?°* 4F*0O* 

4?*  4 t*Q*44*n?Q*4F*OQ* 

4?*  41*R*44*011*4F*0fl* 

4  ?  *  4  ">*4*44*0  1.1*4F*0A* 

4?*  4l«O*44*01F*4F*0°* 
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The  following  is  an  example  of  the  loader  strings  which  contain  data  for  the  detailed,  con¬ 
troversial,  and  review-level  attributes,  and  parametric  and  subparametric  attributes  for  the 
technical  specialty,  ecology. 


?0?*  "TO  1  7«ffoi  or-y* 

7f«  77*0  1  *7A*LAPAF  "4MWA[  n# 

?q*FC nsYSTCM*on*sot f  ojvfdstty  fauna* 
7f>«  77*0?*70*FMALI.  MAMMALS* 

7q*FCnSYSTFM*M0«spf f  nivFPSyTY  FAUNA* 
7S*  77*n*7M*RP->i-)S* 

7q*FrO‘,Yc;TfM»R"«t;Pfr  QTwFDSTTY  FAtlMA* 
f  F  *  77*fW4*70»Fy«;u* 

7<5*f ros ystfm*ao* <;Dp/~  rtfvt-wsiTY  fauna* 

7F*  77*0t'*7M*^F  PT  1  L*-"S* 

7Q*FrOSYSTFM*£tO*SPFr  OlVFUSTTY  FAUNA* 
7F*  77*0**70*  TUFFTT';* 

7q*FCOSYSTFM*oo*SPF^  np./FWSMY  FAUNA* 
7F«  77*()7*7B*nTMFD  r-  Ai  |M  a  « 
7q«FC^SYSTFM*«n*FDF''  Oyv/FPSTTY  FAUNA* 
7F*  77*r.3»7a*F^rsAS;r-f"CFn  sos p y Fq-F aunA* 
7qerrr'Rvcru>»Mft»<;Dr'*  qi'/RJR'TY  fauna* 
7*i*  77*rui»70*  ANFlr)S,''c d;  TvrvtiS 
7q*FrFIF  Yr  1  FM*On*FPFr  OTv/FpSITY  FLOWA* 
7F*  77*  1  0*70*4*:^  JOVFD*-'.1;  fhdiiRS* 
7o»FrncYFTru»Rfi*qOf  r  n  y  vf  ps  1  T Y  f^ffa* 
7*o  77*  H  *7n*  AN*;  t  ov>fums;  Mpcnqo 
7q*Frr>SYc  TFm*  Rrocnf  r  n  t  ,/c  qc;  |  r  y  f  |_  rvp  a  * 
7*i*  77*  1  ?e7B»r,YMSinS‘'Fu"r4 

7Q*FrOF  YSTFM*on»SPF'~  Op/FPSTTY  FloPA* 
7*,*  77*  l  t*7«*t.O'wFO  -ASFUIAw* 

7Q*Frn<7  YFTFM*pn*FOF^  np/FDSTTY  FL0P4* 
7*.*  77»T  A«7P*4|_  FAF  o 

7q*FCOFYFTFM*«0*Ft>r  <*  UyvFPSTTY  FIFPA* 
7*,*  7  7*  1  F*  70*Fl  |MF  I  ff 

7rt*FCOSYSTFM*oo*St>E'“  HTVFPSTTY  f^foa* 
7F*  77*  1  *>*  70*l  1  FMFnjc.  o 

7Q*FFOSYSTFm*O0*SPF  r  nyv/FPSTTY  FLOPA* 
7Fi*  77*  l  7*70*FNn  AMFc-DFn  Soft y c^-flOpA* 
7Q*FrOFYFTFM*00*FDC,-  Op/FPSTTY  Ft.DPA* 
7f,»  77*  1  0*7Q*FTP  AT  T  c- y  FAT  y  Df-I* 
7Q*FrosYSTFV*ar)*FY^TFM  FTAwy|_yTY* 

7F*  77*  ]  Q«70*C|  JMAXuFSS* 

7q*FrncYSTFM*°n*':YFTFM  ST  ARIL  TTY* 

7S*  77*?n*7«*TFPPyTFPA|  TTY* 

7q«CFncYSTFM*Qn*vyc;TFM  STASH  [yv* 

7F*  77*  1  *  70  #m  y  fd  AT  r  ON* 

7Q«FFnsYSTF<*co*SYSYFM  S  T  A  u y  l TTy* 

7F*  11  *  7?* 70 *sc  6 FON *  (_  I  T Y* 
7q*FrnSYSTFM»P(i*cYSrFM  FTARIlTtY* 

7F»  77*  ?T*7B  *DFPuqrj- ifT  I  \/F  RfhAVTOP* 

7Q*ff'Tfyftf  s»*ori*c,Yc,Tr’A  <-Ta^y|  y  t  y  * 


7*.*  ?7*?c«70orcet'Ti^  Ar  T  T  \i  ^  T  T  F<;« 

7q»Frri<; re,TFM*Hfi<myc; tc m  ^TA^H  T  T  *  » 

7**  77#?i;#7r»i;m  41  [  hamf,  jijmttvt;* 

70*wii_ni.FF  mt*hg«m-u'.timg* 

7 *«  7?*?A*7P*W  ATF.RFfWI  .  ►■■in  TING* 

79«Wlt  nj_FF  ISA* 

7a*  77*?7*70*PTA  GAMF,  M||"TISA* 

70*^11^1.  Ff  »T»M0»mi"T  I  'I  a* 

7  A*  77»?fl*  7H*PPsn  ♦  «7'/FP.  FISHING* 

7Q*W  TUH_FF  MT*K0*ri  rv4lMf,* 

7A*  77*?q*7P*C'A|  '1  hAtfp«,  rj 

7Q*W  Ti.  n|  FF  MT*Hn*Fj.:HING» 

7A*  77*^n*7«*l.  ftornF  |  AKFS.  FfC;Hl».ir.* 

7Q*WTin|fF  MT*PT*r|cMiMr.* 

7A*  77*51  *7«»C0A«;TAL  >WATF.’«;.  FISHING* 
7Q*W!Ln|.FF  mt*«0*F  1  «H  I  NG* 

7 A*  77*5?*7F*«;hf|  t  r  |SW«  rrsnTiir,* 

7Q*WJI  DI.FF  MT*«n*F  1 '.HI  NA* 

7<S*  77*55*7P-»nFrp  SFA  FTS- TNG* 

7Q*WI|.niFF  MT*«n*F1 

7A*  77*-U*70*W4TOF°v  ArTfVlTlFS«  FISHING* 
7P*Wt|_r>I_FF  MT*Hft*F|<?HlNA* 

7A*  77»i«;*7B*umr^Ti\  ahi  f  socr;ifs* 

79*Wt|  PI  FF  MT*Pfl*UN^Ft;  spf  C  T  FS* 

7  f«  77»t«*7fl#  IMDAi'TS  n*i  GAMF  ANIMAL^* 
7Q*CfiTPVSt* 

7 A*  77»5q*7P*FNrPnAr.HMC-A«T  ON  SATIJOAL  HAH1TATS* 
7q*f>iTRvSl.* 

7A*  77*A0*7A*pAof  4mA  f  Mf;  AMGFPFn  SPI-TTFS* 
7q*CMTOVSL  * 

PR*  qqof)  1  *Qfl*F0OFSTS« 

PA*  pq*Q?*qO*r,R<y  |\jn  rO'7FR<- 
PP«  pq*07*qfl*GAMF  AMIMAIS* 
pb*  pq*OA*pn*r,aMF  fish* 

pp*  pq*0|S*'50*PADF  ♦  CMOAKW-.FPFO  SP^ffTFS* 

pp*  pq*\n*qO*TMpA(“TS  DM  MMF!  AnJmalS* 

pp*  pq*i  i  *qn»F*.iFPn aruMTHT  ON  natuoai  hARTTATS* 

pp*  pq* \ ?*qn*PADF  ano  f mo  *  ngfpfo  ppfctps* 


3  SAMPLE  QUEUE  PROCESS  RETRIEVAL 

The  following  example  shows  that  in  Queue  Process  the  retrieval  is  not  performed  until  the 
TERMINATE  command  is  encountered.  Sequence  numbers  are  assigned  so  that  each  re¬ 
trieval  can  be  identified.  For  explanation  of  the  retrieval  command,  please  see  main  text. 


?  nrrruFs 

?  PF  I  NT  C66  WHERE  CC7  G7  23S*: 

— fEHTiCF  MUMPER —  1 

?  -PF*  I  NT  CoC  WHERE  C?01  FC  2*: 

~ SEOl'FKCE  MUMPER—  2 

?-?SRni FATES 

—  5ECUITCE  MUMPER—  1 

r>  7*  :.4o 

62*  STEEL  CONSTRUCT IQK 
67*  ;:4i 

68*  STEEL  MATERIALS  DELIVERY 

67*  2  42 

6C*  FAiRIC/TICX: 

'67*  243 

62*  FT i  ESS  RELIEVIfG 
67*  :44 

FAf  RICATER  MATERIAL  HAH  INC 
57-  2  45 

66*  EPF  CT I CM 
67*  246 

66*  FASTENING 
67*  260 

66*  LUl  8ER  CRHSTRUCTIOM 
67*  261 

6  3  *  LUX  E  EP.  MATE  RIALS  DELI  VFP.Y 
67*  262 

63*  pe:t/ii:sect  prctectirn 
67*  :63 

68*  FA 5  TEH IMG 
67*  264 
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rnurNCC  NUMEER — 


2 


89*  1 

90*  r  If  LOGICAL  STRrSSCfS 
89*  2 

SC*  CUBICAL  STRESSORS  . 

39*  3 

90*  PHYSICAL  STRESSORS 
89*  4 

90*  DEIAVICRAL  STRf  SSCf.S 
39*  5 

90*  S AT  C  T  Y/A  C  C I DE NT  HAZARDS 

o  c  v.  10 

90*  EXfOSURE  TC  CAf.C  INC  CEL'S //‘.UTAGEKS 

3C,  |  | 

90*  KAFMFUL  F0CD/W/TER  ADDITIVES 

89*  12 

90*  PSYCHOLOGICAL  STRESSORS 
39*  13 

9C*  DP.  LG  +  NARCOTICS  At  USE 
69*  14 

90*  ENCANGEPIUC  CONMUHITY  FCALTH 
39*  15 

90*  ENT  ANGERING  COIMUNITY  SAFETY 


APPENDIX  B: 


LISTING  OF  PLI  FORTRAN  PROGRAM 
ANO  OUTPUT  FOR  BATCH  RETRIEVAL 

1  PLI  FORTRAN  PROGRAM 

The  first  series  of  cards  up  to  the  SYS  cards  are  the  control  cards  for  compiling  the 
FORTRAN  codes.  The  cards  with  22  “0"  are  the  end-of-record  cards.  The  main  text  of  PLI 
program  codes  starts  with  the  program  cards.  The  last  five  cards  before  the  END-OF- 
INFORMATION  card  are  the  data  cards  for  the  PLI  program. 


SSEQuEnCF.RCG. 

schabge . 

0 APR, CM J000O. CL  1 40000 «T 201. 10700.04. 

ATTACH, PL  1 .PLIFOP. 

Rfl  .  1  00000.  I 

PLI. 

RfTllRN.Pll. 
prwI‘;n,TAPE  T. 

PEL .60000. 

FTN. A . t *TAPf t. 

Pf  i_  «  70000  . 
pfwiMn.LC-o. 

ATTACH.!;, PL  ll  f.0. 

RFhIvO. x . 
copv“P,x,r,?. 

CCtPYac.Lc.o.r . 

pksp  *c . l , 

COPYPFv  X ,r . 

OFTUO^.X. 

PEL  «  1 4  C  000  . 

KAP(nrF) 

SET ( 0  t 

LOAPFO.COLnAno, 

L0AD.F. 

NOGO. 

ATTACH, BiiJLfi.SlIILrT. 

REMIND. SYS. 

*10 1 LO.  SYS. 

SYS. 

0000000000001000000000 

A  ,  B  ,  I 

ooooocoooo"noooooooooo 

DPOGRAM  Oft  1  base  (  !NP  <T  =  1002H, OUTPUT.  TAPF.t*1002B,TAPE2*1002R. TAPED 
1 1 00?B«TAof<»  =  100?B»  t ftpps* 1 OOPR.TAofs*} 0  0?b, Tape 7=1 00?8.TAPEB* 

21 0  0  7H . r  apfQs 1 0  0  ?B ,  TAPE  1 0*10028, TAPE 1 1*10028) 

1UTEGEP  scHNME.ocnnr.FlLLEP.LnSFT ,pasS.numb6,pc.pos*lEVE»TImEX» 

10 ate  .CYClF. SFPSYm.e.'OTEpm, STATUS* 

IUTEGEO  n  .C67.rs.ca.cn  .Cl  7.CU.C1  A.C2?.C23.C3?.C33»C34,C44,C4S 
1C46.CS6.C.S7.CSS.C301  .C3.C77,Cfi9.CA?.Ct,CP.CPl 


C 


c 

intfgfm  mhoapc non)  .nt m n  >  ,nts m  i  .NTs'; ( 1 1 )  .nattri  ( 1 1 . 1 73 > . 

ITSNdl 

I NTFGE  R  w 

REAL  NAOMI  1  t  .  I  7  3*  *IV‘A(  100.3*5 «MRC(  100) 

OTMf  NS  I  no  ICC  ( I  Si) )  ,  jc,h  ( is)  ,NPC ( 1 1  5 

c. 

c  THE  D  t  MF*gT  I  ON  Of  M»'\H(H>tn)  AMO  NATTRI  (11*173)  MAT  NEED  TO  RE 

C  FNL  ARCED  TO  NAfiM<||.)*0»  AND  NATTP I ( 1 1 • 1 «0 5  BHEn  A|.L  TECHNICAL 

C  SPECIALTIES  ARE  lOAi-ED  INTO  T Hf  DATA  RASf  . 

r 

•  PL  COMMPLOCK  /nAP.lCT/SCMNME.RCnor *r lLLrR»L0SFT.PASS«NUMR6.RGPnS. 

•PL  lLEVE.TtPFx.nATF.OYCi  f .srpSYM.ENOTFOH.STATUSX. 

C 

c  some m a  Fnp  icvfl  ON^  Fi E«EnTS 

C 

•PL  SCHFMA/I  IF. INC  OF  Dap JCT/Cl .C? (?) . 

•PL  SCHFPA/L1TS  OF  hap  iCT/T301  .C3</5  . 

c 

c  schema  f nc  L  .vEL  Tv/  '  ELEMENTS 

C 

•PL  SChFpA/L?HAAP  of  n  \P.)CT/C67.CftrtiO)  . 

•  PL  SCHFMA/LPFROf.  OF  OAP  iCT/CS.C6(1t . 

•PI  SCHEMA /l  ?4TT0  OF  (jAPJCT/C77,C7K{«>  .  C7*»  <  ?  >  «CSO  (.31  .C82. 

•PL  SCwFMA/LPorv  OF  OAR  (CT/C«Q.r<»0  (4  5  .CR1  . 

C 

C  SCHEMA  fop  LEVEL  TH-Fr  ELEMENTS 

C 

*pl  schema/ltacom  of  oapjct/cioi  (?)  .cm?. 

•PL  SCMfMA/l.  TOFVA  OF  DapJCT/C?) .C2P.C23. 

•PL  SCHFMA/LTIROA  OF  D\PjCT/CJf..C17.Clfi. 

•PL  SChEma/lTSP  OF  iiap  iCT/Ch.CR ( 3) . 

•PL  Sf  HE-A/L  3DPAB  OF  0*oJCT/,C%S.CSf>.C‘>7.CSA. 

C 

C  SCHEMA  EOD  LFVFL  FO’iP  ELEMENTS 

C 

•Pi  SCHEMA/L4SSP  OF  DAP JCT/C1I.C12(35. 

•PL  SCHEMA /L4SPPA  OF  0 »  P  JC T /  C4  x .  C44 .04C.C46. 

C 

C  SCHEMA  FOP  l  FvFL  f  i  ,/f  ELEMENTS 

C 

•Pi  SCHFMA/I, SJMAP  OF  OAPJCT/CIA. 

•PL  SCHEMA/LSSSPA  OF  DAPJCT/dl  .C3P.r-n.C34, 

c 

•PI  ENO  SCHEMAS. 

c 

c  NTIA(T)  contains  Thf  maximum  numRfb  of  attributes  FOR  TECHNICAL 
C  SPECIALTY  I,  PEVISt  THIS  DATA  STATEMENT  IF  THE  NUMBER  OF  ATTRI- 

C  BtITfS  CHANGES. 

c 

OAT  A  NT  l  A/4  0.7  0.  I  0S.81  .S8.7^,  |4J  ,Sf,,S4,  I  73.32/ 
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DATA  TSN<  I  .1)  *  rsno.1 1  .TSN(7.?>  .T?M(3.n  .TSNI3.?*  .TSN(4.1I  • 
ITiMU.’l  .  T  SfJ  <  ^  .  n  .T'.mS.JM  .TSNIB.l  > ,TSN<7.1  ) .  TSM  <  7  •  2  >  .  TSN  <  B.  1  >  « 
PTSMIS.P)  .TSNIB.  1  >  .TSNUO.l  »  .T«NM  I  *1  )  •  TSN  <  ]  1 ,  ?  )  /7HEC0L0GY  . 
310HHF4I.TH  SC! .AHFNCC . 10HAIP  OUAL ! T . ! HY . I OHSURF ACC  WA.3HTER. 
AIOHGPOUNO  RAT,2HFe.'>HSOCIOLOGY.10HRf.GIONAL  E.RHCONOMICS. 

StOHf  fiOTH  SC  IF  .  ThNCF  .HHL  and  use  .SHNOISfc  » 1  OhTB ANSPOHT  A  »  4HT  ION/ 

c 

C*»*.<M»****»*«*««**<k»*»<..»»*»  •■*****••••*••••**•••**•••••*•••••*••••••* 

c 

*  =  1 HX 

Y  = !  HY 

7  X  1H7 
R  X  6M-NIILL- 

c 

C  READ  AMO  PRINT  PROGRAM  hFAOING  AMP  THE  NUMREP  Or  FUNCTIONAL  AREAS 
C  TO  RF  PROCESSED.  E'iTER  THE  P6SSWO»o  AND  OPEN  THE  OATA  BASE. 

C 

REAO  1  f).  <OM*  (  l  )  .  1  =  1  ,R|  ,NPF 
10  FOOMAT  (7A10.AS/I?) 

PRINT  ?0« (DMA < t> . 1=1 .*) .MRF 

?0  FORMAT (1H1 «7A10. AS. //«  TOTAL  NIIMHCR  UF  FUNCTIONAL  AREAS  TO  BE  PROC 
1FSSE0  =  ♦.!?) 

PASS=AHf YSL 
•PL  OPEN  OAPJCT. 

C 

C  CHFC*  STATUS  of  OATA  HASE  .  IF  0AM4GFD*  TERMINATE  THE  JOB. 

C 

IF  (STATUS*  ,F0.  0}  GO  TO  60 
PRINT  SO 

SO  FORMAT (in  «OAT A  HASC  DAMAGEC.  PETRIFVtO  INFORMATION  UNRELIABLE.  JO 
1R  TFPM I N A  TFO« ) 

GO  TO  I?«*0 
C 

c  this  p^gins  thf  loop  to  process  onf  functional  area,  read  and 
C  print  function  cooe.  niimhfp  of  programs  In  thf  function,  level  OF 

C  STIIOy  OESIPFO,  A NO  RESTRICTIONS  ON  DATA  RETRIEVAL. 

c 

GO  COfJTI»MiF 

no  l?3A  1  =  1, nrf 
RF  AO  70,  IFIJNC.NRP.LEVFL.AC 
70  FORMAT  (I?. 12.11. AT) 

IF(AC  ,EO.  1H  t  ACxTHAflC 
PRINT  BO.  IFIJNC.NRO.I  FVEL.  AC 

«C  F OPMA T ( /*  FlINCTIONAt  ARF A  =  *. I3.SX. ^NUMBER  OF  PR06RAMS  «  •«I3»5X. 
1*LFVEL  OF  STljOY  =  •. II ,SF«»REOtlFST  OUTPUT  ONLV  OF  IMPACTS  WHOSE  VA 
?LUFS  ABE  *.A3> 

C 

C  ACCESS  THF  OESIPFO  FUNCTIONAL  AREA.  IF  FNO-OF-FIlE  IS  ENCOUNTERED 

C  OR  IF  AN  EBO0R  OCCURS.  FLUSH  ALL  PROGRAM  AND  SUB-PROGRAM  CARDS  FOR 

C  this  Function  and  t^y  thf  next  functional  area. 

c 
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#Dl  GFT1  l  1  r i jmC  wHfor  n  10  IFUNC. 

IF  (Proof .fd.oai  <.o  to  i?10 
IF  (wrooF  .Fo.ri  on  vo  l  ?0 
PPINT  <JC.oror»F.ct 

<J0  FOPMAT  ( /•  OFT  OWN  C'V'F  =  *.!?.♦  FOB  FUNCTION  CODE  =  •*!<*) 

DO  11 0  K=1 .NOP 
READ  P70.M.NBSR 
00  100  |  =1  .Ni’SR 
100  OFAD  P7C.M 
110  CONTINUE 

00  TO  |  ?  1C 

c 

C  POINT  THF  Hf  ADFR  Fn.J  |HfS  FTlNOT  I  ONAL  ABE*. 

C 

1?0  CONTIN'iF 

Pp TNT  no.cx  1  >  .C?  t  ->> 

no  FOPMAT  ( //«  RFOilFSTf  •  FUNCTIONAL  ARFA  =  •«?A10///3X«*BAAP  NO.*«f>X« 
l«f)AAR  N  AM«-«,  4*  X,*mFt  of  ACCOMBi  I PHMENT  (RELATIVE  C0ST)*/3X« 

c 

C  RETRIEVE  ALI  RAAO  C mi  F  AND  NAMES  WHICH  QUAlIFT  FOP  Th£  ClJPPENT 

C  FUNCTIONAi  area. 

c 

140  CONTINUE 

*PL  GFTO  |.?^AAP  Nf  XT. 

IF  (wroor  ,F0.  CA)  r.n  TO  />V| 

IF  (PCOOF  .FO.  0)  <V'  TO  lf>0 
pptnt  pc  .PCODr.  ificic 
00  TO  IA0 

c 

C  PPJNT  A  MAAP  C'lDF  A- in  NAME  THAT  OUAl.lFifS  ON  THIS  FUNCTIONAL  AREA. 

C 

1*0  CONTINUE 

IF  (CC7  .Nf.  (CM/tf)<*10  )  r, o  TO  |73 

PP  TN1  170,  CoT.r^c.  (  l  )  .C6HT3)  .COStA) 

17C  format  (?>«13<AX«aaI0) 

GO  TO  177 

173  PRINT  )7S.  C07.CH- <  1  I  .C*8(?>  .Coft<  3)  .Cf>H<A) 

1  7S  FOPMAT  (ST  .  I  3.  AX  ,AA)  C) 

177  NRAPC=C*7 
LC  =  0 
C 

C  RETRIEVE  nFTHOn  OF  ACCOMPLISHMENT  AND  PFLATIVE  COST  DATA  FOR  BAAP 

C  JUST  PRINTED. 

C 

1  AO  CONTINUE 

*pL  GET!)  L3AC0M  NF  XT. 

IF  (pror>F  .FO.  OA)  r, 0  TO  ?10 
IF  (wfOOF  ,F0.  0)  Go  TO  POO 
PRINT  IQO.RCODF.NHAoc 

190  EOPMAT(/«  RETURN  CO  If.  =  *,!?.*  FOR  MAAP  CODE  =  •«I5> 

GO  TO  IPO 


42 


> 


?00  CONTINUE 

L  C  =  L  C  ♦  1 

DMAILC.I  » =  c  1  o  1  (1  * 

OMA  <LC.?I =C I  0 l  ( ?> 

Go  To  180 
r 

C  ON  SAMP  PRINT  L  I  Nf  as,  HAAR,  POINT  MF  T  HOI)  OP  ACCOMPL  1SHMENT  ANO 

c  pp|  au vp  cost. 

c 

?10  IPlLC  .to.  01  00  TO  uo 

PP  I  N  I  ?‘»0.<«O'*A(K.  H.J=».?).K  =  1.LC» 

??0  FORMAT  <T<,B»?A10. 1 X.?A10«lX,?A10) 

GO  TO  1<*0 
C 

C  THIS  BEGINS  LOOP  To  PPOCPSS  A  PROGRAM  UNOFR  THE  CURRENT  FUNCTIONAL 

C  ARE*.  REWIND  ALL  SCRATCH  TARES  ANO  SET  All  STORAGE  TO  ZERO. 

C 

?30  CONTINUE 

DO  l??0  J=I .nop 
00  2A0  m=1 . 1 l 
?*0  REMIND  M 
C 

MRC ( 1 )  =0 

no  ?f>o  *  =i.u 

NPC  (If )  =0 
NIA  =  NT  I  A ( K ) 

NTS  t K )  =  0 

NTSSIKt  =0 

on  ?so  i  =  i  ,ni a 

NAT  TR I (K.L ) =0 
?S0  N AGB ( K  «L ) =0 
?G0  CONTINUE 

c 

c  READ  ANO  PRINT  THE  PROGRAM  COOE  AND  THE  NUMBER  OF  SUBPROGRAMS 

C  IJNDFP  THE  CURRENT  PROGRAM. 

C 

READ  ?to, JPROG.NRSP 
?70  F  ORM  AT ( l  S  »  I  3 ) 

C 

C  ACCESS  THF  OESIREO  PROGRAM.  IF  END-OE-F ILE  IS  ENCOUNTEREO.  GO  TO 

C  THE  ENO  OF  THE  PROGRAM  LOOP.  IF  AN  ERROR  oCCUPS  In  ACCESS  ATTEMPT, 

C  SKIP  THF  PPOC'WAM  ANO  TRY  TO  PETOIFVF  THE  SUB-PROGRAM  DATA. 

C 

•PL  LOCATE  l ?P°OG  WHF RF  CS  PO  IPROG. 

•PL  OFT  L?PROO  NEXT. 

IFIRCOnt  ,EO.  OA)  GO  TO  1??0 
IF(RCODE  ,E0.  0)  GO  TO  380 
PRINT  ?R0.RCOOF, TPRoG 

?90  roRMAT ( /•  RETURN  COOE  =  «»I?»3X«*  FOR  PROGRAM  CODE  =  *.I6) 

GO  TO  380 


> 
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r>or>  »  i  o  o  o  r  r>  n  r>  r  •  nnnnt  o  unnonnoo 


RELIEVE  Pi»nr.B«M  |m.>ACTS  as  SOON  AS  IMPLEMENTED  IN  DATA  BASE 


IF  sup_por>r,QAMS  EXIST.  RESET  STORAGE  AREAS  TO  ZERO. 

PO  CONTINUE 

IE  (NRSP  .1  T .  1  )  Go  TO  510 

ISP  =  0 

90  ISP  =  ISP  ♦  1 
wpr  ( 1 1  so 

oo  40 n  l  =1.11 

NTS (L )  =  0 

NIA  =  NT  I  A ( L  * 

00  AGO  K  =  I .NIA 

NAGP  f L  «S I =0 
00  CONTINUE 

READ  SUM-PROGRAM  COPE  AND  NUMBER  OE  SUH-SUB-PROGRAMS . 

ACCESS  A  SUB-PROGRAm. 

RE  40  270.  ISPROG.  NRSSP 

PL  GET1  L3SP  WHERE  Cl  FO  IEUNC.  AND  C5  EO  IPROG.  AND  C8  EO  ISPROG. 

TE  (RCOOE  .EO.  04>  GO  TO  1P0<1 
I E ( PCOOE  .EO.  Ot  00  TO  420 
PPINT  a  1 o .  RCOOE.  ISPROG 

10  FORMAT </•  PFTIJRN  COnE  =  *.!?.•  EOO  SUK-OROGRAU  COOE  =  *»IM 
GO  TO  1200 

PRINT  thf  sub— program  hEAOHG. 

?0  CONTINUE 

PRINT  A 30. IPR0G.NPSo.CS.C6U 1 «C6 <? > . Cb ( 3 ) »CR* C9 < 1 > • C9 1 2>  »C9 < 3) 

30  FORMAT < 1M1 .^PROGRAM  COOE  *  •.16.5X»*N0.  OF  SUB-PROGRAMS  *  *,I6 
!////•  PROGRAM  COOE  =  ‘.tb.SX. ‘PROGRAM  NAME  »  ‘.3A10////1M 
2 *SuB- PROGRAM  COOE  =  • . 16 » 5X .‘5UR-PR0GKAM  NAME  *  ‘.3A10/1 

RETRIEVE  IMPACTS  EO®  THE  CURRENT  SUR-PPOGRAM, 

SO  CONTINUE 
PL  OETf)  LASRPA  NEXT. 

I E (RCOOE  .EO.  0A>  GO  TO  490 
I E (RCOOE  .EO.  0>  GO  TO  470 
PRINT  410.  PCOOE. ISPROG 
GO  TO  4S0 

IE  This  IS  THE  REVIFW  LEVEL.  SAVE  REVIEW  ATTRIBUTE  COOE.  OTHERWISE 
SAVE  ATTRIBUTE  COOE. 
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c 

*70  ] P A=C* * 

ITiLFVFt.  .FO.  ?)  I  '‘A  =  C*G 

IF  (IP*  .FO.  R>  r-0  TO  *50 

c 

C  IF  THIS  IS  REVIEW  LEVEL*  SAVE  PETPirvEO  DATA.  OTHERWISE.  TEST  DATA 

C  OUTPUT  RESTRICTIONS.  IF  THE  DATA  MATCHES  OESlPED  OUTPUT.  SAVE  IT. 

c  sft  flags  fop  all  saved  data. 
c 

IF  (LEVEL  . EO.  ?)  GO  TO  *80 

IF  (AC  .EO.  1  HA  .ANO.  C*3  .NE.  1HAI  GO  TO  *50 
IF  (AC  .EO.  2MA8  . A’jf).  C*3  .EO.  IHC»  GO  TO  *50 
*80  NAGB(C*S«IPAI»C*3 

NPr<C*S)=NPC<C*5>.2 
NTS (C*S) s I 

ntss(C*s>»i 

NATTPI (C*S. IPA) *IPA 
GO  TO  *50 
c 

C  WRITE  ALL  SAVED  IMPACT  VALUES  ON  SCRATCH  TAPES. 

C 

*00  DO  500  L=1 »11 

IF(NTS(L>  .EO.  0>  GO  TO  SCO 
NlA  a  NTTA(L) 

WRITE  <1  )  C8. (NAGH(l.M) «m«I «n! A) .MPCH  I 
500  CONT1NUF 
C 

C  7EPO  OUT  MATRIX  WHIth  IS  TO  CONTAIN  THE  LIST  OF  UNWANTED  8 A APS . 

C  (This  LIST  IS  KFPT  IN  THE  DATA  BASE  HECAUSE  IT  IS  SHORTER  IN  MOST 

r  CASES  THAN  THE  LIST  OF  WANTFO  RAAPS1 . 

C 

510  CONTINUE 

00  5?0  ksI.100 
5?0  NPAAPC(K)=0 
LC=  1 

c 

C  OFTPIFvf  AN  U*HANTEn  HAAP  AMO  STORE  IT  JN  THE  MATRIX. 

C 

530  CONTINUE 

*PL  GF TO  lSIHAP  NEXT. 

I F ( RCOOE  .EO.  0*>  GO  TO  550 
IF (Prone  .EO.  0>  Go  TO  5*0 
PRINT  RO.RCOOF.  .  IFUNC 
GO  TO  530 
C 

5*0  NPAAPC(LCt=Cl* 

LC=LC«I 
GO  TO  530 
C 

C  WHFN  All  UNWANTtO  hAAPS  HAVE  PEFN  RFTRIEVEO.  put  an  end-of-data 
c  MAOkFR  after  them  l><  THF  matrix. 


y 
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c 

SSO  TOriT  !  Mi  IE 

NRAAPC  <1.0  =  RR« 

c 

C  PFTUPN  TO  THE  LIST  oF  HA APS  QUALIFYING  FOR  THE  CURRENT  FUNCTIONAL 
C  APFA.  IF  AN  FPPOP  OCCURS  IN  TRYING  TO  ACCESS  THE  FUNCTION.  FLUSH 

c  THF  remaining  PROGRAM  AND  SUBPROGRAM  CAROS  AnO  GO  TRY  THE  NEXT 

C  FUNCTIONAL  area.  NO  HAT  A  can  he  retrieved  aftfr  this  type  of  error 

c 

•PL  GFTI  l  1  Fl INC  WHERE  Cl  f.O  If  (INC. 

IF  ( RCOOE  .FO,  01  GO  TO  MO 
PPINT  RO.PCOOE, I  FUNG 
IF  (ISP  ,F0.  MOSP>  GO  TO  57S 
N*  I  SR* 1 

no  S60  L=N,N»SP 
S60  READ  ?7o.M 
S7S  00  GOO  Ks  I.nPP 
OF AO  P70.M.NPSP 
00  SRO  L  =1.NRSP 
SRO  OF  AO  ?70.w 
GOO  CONTINUE 

GO  TO  1210 

c 

C  RETRIEVE  A  RAAP  AND  MEG  IN  RlllLOtNG  THE  LIST  OF  WANTED  BAAPS. 

c 

MO  LC -0 

620  LC=LC  •  1 

630  CONTINUE 

•PL  GFTO  i  2PA6P  next. 

IF(RCOUF  . F 0 ,  3*1  Go  TO  780 
IF ( RCOOF  .FO.  0)  GO  TO  640 
POINT  RO. RCOOE.  lFit'iC 
GO  TO  G10 
C 

C  STOWF  THE  HAAP  COOF  ANO  SET  FLAGS. 

C 

64Q  NR A PC =  C67 

00  660  M= I  ,Jl 
NTS  TM) =0 
NIA=NTI A (Ml 
MOCIM>  ,-■(! 

OO  6S0  Ksl.NTA 
6S0  N AGR ( M , * i - o 

EGO  CONTtNHE 
C 

C  IF  THF  NFwFST  PAAP  APPEARS  IN  THE  MATRIX  OF  UNWANTED  BAAPS.  THROW 

C  IT  OUT  ANO  GO  RETPirve  ANOTHER  ONE.  OTHERWISE.  CHECK  THE  LEVEL 

C  Coos •  IF  THIS  IS  the  review  LEVEL.  PRANCH  DOWN  TO  730. 

c 

670  IF  (NRAAPC(LC)  .EO.  C67)  GO  TO  620 

IF  (NMAAPCILO  .GT.  C67 )  GO  TO  ABO 

LC=l C* 1 
GO  TO  G70 
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610  COUT  IN'  if" 

tr  (C67  .UK.  <rh7/I')‘IO>  GO  TO  h«3 
PRINT  I  ;n,ch7.r»i-«(|urw<(?i  .fhH(.Tl.fhftU) 

r,n  t  (i 

m 1  point  1 7'-..r*7.r*.a  m  ,cm» hi  *ct>S(4) 

6P7  rOMTlNUF 

IF  ILfVH  .  F  0 .  f*  >  Tv.  TO  7.10 
C. 

C  RETRIEVE  AIL  IMPACT  VALUES  POP  THIS  8AAP. 

C 

*9o  rmiTiNiir 

•  PL  fit  Til  L  1  I  HP  a  NT  »  T  . 

IF(OCOnf  ,F.O.  0  4)  Gp  TO  700 

iriRConr  ,fo.  o)  go  to  7in 
ppint  ro.pcooe  •  ?ru:‘C 
on  to  hRp 
e 

C  IK  THK  Impact  vAlu£<;  MEET  ThK  OUTPUT  RESTRICTIONS,  then  store  it 

C  ANO  SET  FLAGS  TO  INDICATE  ITS  PRESENCE. 

c 

710  CONTINUE 

IE  (Cl  7  ,EQ.  »)  00  TO  600 

IE  (CIO  .Fij.  )>  .OP.  Clo  .eo.  Y  ,0R.  C16  ,F0,  Z>  GO  TO  720 
IE  (AC  .EO.  1HA  .  ANI'.  CIO  .NE.  I  HA )  GO  TO  6P0 
IE  (AC  .EO.  ?hAh  .AmO.  016  .EO.  IhC  I  GO  TO  6R0 
NAGH (C I  «.c  1  7  )  =C1  6 

NTS(M 41=1 
NTSS(C1S)s1 
NATTOI (C1B.C17)  =C(7 

GO  TO  090 

r 

7?0  MPC(CIP)  -C 1 7 

oo  TO  090 

c 

C  RETRIEVE  all  REvlE*  LEVEL  IMPACT  VALUES  E OR  THIS  BAAP.  (THIS  CODE 
C  IS  only  f»EC'iTtn  Whpn  in  the  review  LEVEL). 

C 

730  CONTINUE 

•PL  GE  TO  L  7»E VA  NEXT. 

IE(4CO(ir  .EO.  0«)  GO  TO  760 
I E ( RConF  .EO.  0)  GO  TO  740 
PPINT  90.PCOOL.  IEiInC 
GO  TO  73Q 
C 

C  STORE  THE  Pf VIEW-LEVEL  IMPACT  VALUES  ANO  SET  ELAGS. 

C 

740  COnTINUF 

IE  <C?P  , F 0 ,  P)  GO  TO  730 

IE  ( C<?  1  .EO.  x  .OR.  C?1  .FO.  Y  .OR.  C2I  ,EQ.  7)  GO  TO  7S0 
NAGH (C?3.C??)=C21 
NTS  (C?  D  =  1 
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c 

7S0 


r 

c 

r 

c 

7  (SO 


770 


C 

c 

c 

c 

c 

c 

c 

c 

c 

c 


7*0 


7<>3 

r 

c 

c 


*00 

c 

c 

c 

c 


c 

c 

c 

c 

c 

c 


NTSS(C?3)sl 
NATTPT (C73.C2?) *C2? 
on  TO  730 

mqc<c?3)  s  r?? 
r,0  TO  7  30 

w»m  HL  IMPACT  VA|  uES  ONTO  SCRATC'  TAPES  —  ONE  TECHNICAL 
SPECIALTY  PEC  TAPE. 

CONTINUE 
no  770  L  =  1  •  1  1 

IE  ( NT*  ( t.  I  ,EU.  0>  OO  TO  770 
N I AsN  T  I  A  <L  ) 

WRITE  <L)  MPtPC* ( n ACvj  <  L  »  M ) ,M=1 ,NIA) «MRC <L> 

CONTINUE 
GO  TO  030 

ALL  HAAPS  ANO  Impacts  («OTH  PROGRAM  ANO  SltR-PPOGPAM  LEVELS)  ARp 
NOW  ON  SCRATCH  TAPE'-.,  ONE  TECHNICAL  S®ECT AlTV  TO  A  TAPE.  EoP  EACH 
HAAP  ON  TAPE,  TM(fO£  I S  A  SPACE  EOP  OATA  EoP  EVERY  ATTRIBUTE, 
HOWEVER,  SOME  AT  TR I HIlTf  S  HAVE  NO  IMPACT  ON  A  GIVEN  TECHNICAL 
SPECIALTY.  P£EORf  POINT  TNG  THE  IMPACT  MATRIX*  THESE  BLANK  COLUMNS 
Ml)*T  BE  SOUEE7EO  OUT. 

PEwlNO  Au  SCRATCH  TAPES. 

CONT  IN' IE 
00  700  M=| .1 t 
ENO  FILE  m 
REWIND  M 

7FR0  OUT  STORAGF  WmjCh  wlLL  CONTAIN  IMPACT  DATA. 


00  11 RO  L= 1 ♦ 1  I 
00  *00  k=J . ISO 
ICCIKlsO 
NBAAPC  <  « ) =0 
NPAAPC (K, I  SO ) =0 


WHFN  NTSS(L)  =  0 •  I ▼  SHOWS  that  NO  IMPACT  DATA  EOB  TECHNICAL 
SPECIALTY  L  EXIST*  EUR  THf  FUNCTIONAL  AREA  BEING  PROCESSED. 

IF(nTSSU)  .EC.  0)  GO  TO  1  1  BO 
N I  A  =  NT  t  A (L ) 


BECAUSE  A  PRINT-LINE  IS  Only  13?  CHAPATERS  LONG.  ONLY  35  ATTRI¬ 
BUTES  Can  BE  OUTPUT  PEP  LINE.  THIS  MEANS  THAT  THE  IMPACT  MATRIX 
MUST  Bp  POINTED  In  up  TO  3  PIFCES.  THIS  SECTION  SETS  UP  THE  BEGIN¬ 
NING  AND  ENDING  COLUMN  Nt'MHERS  FOR  THE  MATRIX  SEGMENT  TO  BE  OUTPUT 
NEXT  AND  PRINTS  THE  OUTPUT  HEADER  AND  THE  MATRIX  HEAOING. 
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c 


« 


LC  =  0 

no  «m  m  2  i .  nI  a 
IF  (NATT»I(L»M)  .EG.  0)  GO  TO  810 
LC  =  LC  »  1 
ter (tc i  =  m 
810  CONTINUF 

c 

LTIM  sn 

no  qio  k  =  i .lc > is 

PRINT  8?0.CR.Cq  t  I  I  .0R(?)  .C'JC  3)  .  (TSN(L*W>  »M«1  «?> 

8?0  FOPMAT < 1HI ,?SX,«SUN-PBOGRAM  CnOE  ■  • . Ib . 4)1 «*5U8-PR0GRAM  NAME  «  *, 
13A10///40X.*TECHNlCAL  SPECIALTY  ■  •  »2A1 0/40X * ** »  U H- 1  /// ) 

PRINT  8?S 

8?S  FORMAT (SOX. «ATTRIBUTES*» 

IF(K*OS  ,GT.  1.0  PRINT  «30 
830  FORMAT { lM».104X.*C0MTRnvFRSlAL«) 

PRINT  840 

840  FORMAT  (/I  1RX.*MIT  C  PAM  <■*> 

LC8=K*34 

IF  <LC8  .GT.  LC)  LC*>=LC 
PRINT  8S0.  (  ICC(M)  .MsK.LCM 
RSP  FORMAT (?X,*8AAP  NO . * . 1 X . 35  I  3 ) 

PRINT  8SS 

8SS  F0PMAT(2X,llS(lH-)//J 

IF  (*  .NF.  1)  GO  TO  RIO 
C 

C  RF AD  IN  IMPACT  VAIU^S  FOP  ONE  HAAP  FOR  THIS  TECHNICAL  SPECIALTY, 

c  IF  AIL  RAAPS  HAVE  HEfN  REAO.  GO  PPINT  SECON0  AnO  THIPD  PARTS  OF 

C  IMPACT  ARRAY.  0THEOWISF.  FORM  PRINT  LINE  (IN  3  PARTS).  PRINT 

C  FIPST  PART  ANO  STORE  THE  PFST. 

C 

AGO  CONTINUF 

LTIM=LTIM.) 

REAOIL )  NRAPC. (NAGH (L«M).M=1,NIA) ,MRC (LT IM) 

IF  (EOF  (I.)  >930.870 
C 

870  CONTINUE 
LC?30 

no  8R0  Ms  I , N I  A 

IF  INATTPI(L.M)  .EO.  0)  GO  TO  8R0 
LC?=LC?»1 

IF  (LC?  .GT.3S)  GO  TO  880 
AG« (LC? ) =N AGP ( L • M ) 

GO  TO  H90 
C 

880  CONTINUE 

IFILTIM  .(.E.  100)  0MA(LTIM.LC?-3S)  *  NAC.R(L*M) 

890  CONTINUE 
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r 

NRAAPC  tl  TIM) sNHAPC 

PRINT  900.NBAPC.  (  AGP(M)  (Me  1  .LC6 ) 

900  FORMAT  (4x,|S.3X,3SilX,Al,lx),?X.I7t 
POINT  90S,MWC  <  L  T  1  M  ) 

90S  FORMAT 

GO  TO  8<S0 

c 

C  WHEN  ALL  SA APS  HAVE  KEEN  READ.  PRINT  THE  SECOND  AND  THIRD  PARTS 
C  OF  THE  ImoaCT  ARRAY, 

c 

RIO  CONTINUE 

LTIM  =  LTIM  -  1 
DO  q?0  N=1 .1  TIM 

9?0  PRINT  H00 tNHAAPC TN) . TUNA (N«M-1S» «M*k,LCA> 

PP  TNT  POS.MOC(N) 

910  CONTINUE 
C 

C  PFTRIFVF  names  ANO  roOES  OF  All  ATTBIHUTES  having  AN  IMPACT  ON 
C  THIS  TECHNICAL  SPECIALTY. 

C 

•PL  r,FTl  L1TS  WHERE  C101  EO  L. 

I F ( PCOnp  .EO.  04)  On  TO  1190 
IFTPCODE  .FO.  01  GO  TO  9S0 
PRINT  940,BCOOE(L 

940  F ORH A T ( / •  RETURN  COPE  *  •♦II.*  FOR  TECHNICAL  SPECIALTY  *,I3> 

GO  TO  1190 
C 

C  PR’NT  HFADER  FOP  LIST  OF  ATTRIBUTES.  IF  REVIEW  LEVEL e  GO  TO  10?0. 

C 

050  PRINT  B?0.CB.C9(1).C9<?).CR(31.C3(|).C3(?) 
trafVEL  .EO.  ?.)  GO  TO  I0?0 
PP  TNT  970 

970  FORMAT (//) X ,*IMP.  ATTRI.  CODE*.  3X.»ATTRI.  NAME* ♦ 32 X ♦ •SUB-PAR AmFTR 
tIC  NAMF*.nx,*PARAMrr«IC  NAmE*,7X,*TEXT  CODE*/ I X.16(1H-).3X. 

?1  1  < 1H-)  • 3?X . 19( 1H-)  , 11* , IS  < 1H-)  , 7X.9 ( 1 H- ) /) 

c 

9B0  CONTINUF 

•PL  GETD  L2ATTB  NEXT. 

IF (PCOOE  .EO.  04)  On  TO  1080 
I F ( PCODE  .EO.  0)  GO  TO  1000 
PRINT  940 (RCOOE «L 
GO  TO  980 
C 

C  PPINT  A  LISTING  OF  ALL  ATTRIBUTES  HAVING  AN  IMPACT  ON  THIS  TECHNI- 

C  CAL  SPfCtALTY. 

C 

1000  IE (NATTR | (  l  .C77)  ,n£.  C77)  GO  TO  980 

lEicflom  .ne.  sh-nill-i  go  to  ioos 

C«0  < 1 )  =  1  OH 

CBO (?) =1  oh 
c«o  n»*iOH 


so 


loos  CONTINUE 

PAINT  I  010  .C  n.C1*{  I  >  «f  M(<»>  .f  7«M3>  »C7H(4I  «CftO< 1  1  «C80  <?)  .Cfi 0  I  3)  . 

1  C79  < 1 >  ,C7hi;>i  .r«? 

1010  Format!  7».  n.l0x.4Al0»3X*3AlO»2X,?A10*SX.I31 
GO  TO  9«0 

C  PA | NT  hEAOING  FOR  T mF  RFVIEW  ATTRJRUTFS. 

C 

10?0  PRINT  10^0 

1030  FORMAT  I//SX .*REV.  ATTRl.  COnE*.lOx.*RF,VlEW  ATTRIBUTE  NAME«*40X. 

1 *TFxT  CnriF«/=>X  ,  1  *  (  1  m. )  ,  \  0*  .  ?  t  ( 1 H- )  .  40  X  *  9  (  1H- 1  // ) 

C 

C  RFTPtF.VF  PEVtE*  lEVi-L  ATTRIBUTES  HAVING  AN  IMPACT  ON  THIS  TECHNI- 

C  CA|  SpFCIALTY.  PRINT  the  LISTING  OF  REVIEW  ATTRIBUTES. 

C 

1040  CONTINUE 

•PL  GOTO  L?RFV  NEXT. 

IFIRCOOF  ,fO,  041  GO  TO  10«ft 
IFlPCOIlf  ,FO.  01  GO  TO  1060 
PRINT  R40.RCOOF.L 
GO  TO  104  0 
C 

ioso  ir  inattrui  .cbr>  .'-f.  crri  go  to  1040 

PR  t  n  T  10*0.  CAR.  CROm.  GAO  (  2  1  ♦  CR0I3)  .C90I4)  .CR1 
10  70  FORMAT  U?X.I?»lM.4Al0«?SXiT3) 

Go  TO  loan 

c 

C  print  Hf.APKR  FOR  GAAP  LISTING.  RETRIEVE  NAMES  AND  COOES  OF  HAAPS 

C  HAVING  AN  Impact  ON  THIS  TECHNICAL  RPECI ALTY  • 

C 

10»0  CONTINUE 

PRINT  «?0,CR.C9( l  1 .ONI?) .C9I31 • C3 ( 1 > *C3  ( 2  > 

PRINT  1090 

1  090  FORMAT  (//?*, »lMO.  riAAp  COOE*.4X.*IMD,  dAAP  NAME*/?X. 14  I 1H-)  ,4X . 

I  1 4 (  1H-I  //) 

tF(NPCl|.)  .FO.  It  P'INT  1100.CS.C6I1  )  .CM?)  ,CM3) 

1100  FORMAT  (SX*P»  IS. MX  .  T.M0) 

I F ( NPC ( L 1  .GT.  1)  Pi  INT  l 1 ? O , CH , C9 ( l 1 . C« ( 2 1 « C9 < 3 ) 
u?0  FORMAT  (4X*SP»1S.«X  ,  TA101 
C 

mo  CONTINUE 

•°L  GFT1  I.  1 F !  INC  WHfpF  Cl  FO  IFUNC, 
inocorif  .FO.  041  C.n  to  uao 
IF(»conF  .FO.  01  GO  TO  1140 
PRINT  90  .PCODF  .  IFiiNF 
GO  TO  1 P00 

c 

1140  CONTI  Ml  IF 
LC  =  1 
C 

11S0  COMTINuF 


A 
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•  PL  Of  TO  L2RAAP  Nf  XT. 

iMPfonp  ,ro.  o^)  on  to  upo 

IFlWCOnE  .FO.  0)  0  0  TO  1170 
PRINT  90  » PCOPF • 1 F  ■  INC 
r,n  TO  11  SO 
r 

c  PRINT  A  l  1ST  INF,  Of  THOSf  BA4PS  HAW  I NG  AN  IMPACT  ON  THI5  TECHNICAL 

C  SPECIALTY. 

c 

1170  CONTIN'lF 

IF  (NRAUPrun  .OT.  C07)  (,0  To  1  ISO 
PRINT  1  |B(5»C67,CS«  m  .C7>H  (21  *Cb«CH  ,Cb»<4) 

] 1 RO  FOPMAT  (NX  .  IS. HX .4A) 0 ) 

LC=lC  ♦  I 

IF  (LC  .LF .  L T  I M )  On  TO  1  ISO 
C 

c  END  OF  S0P-PP0r,oaM  I  OOP.  WEN  I  NO  ALL  TAPES.  GO  PROCESS  THE  NEXT 

C  sho-ppogoam . 

C 

1190  CONTINUE 
1200  OO  121 0  M=1 , II 
1210  PFwINO  M 

IF  (ISP  .LT.  NPSp)  OO  TO  390 
C 

C  ENO  OF  PROGRAM  LOOP.  GO  PROCESS  NF X T  PROGRAM . 

c 

1220  CONTINUE 
C 

C  FNO  OF  FUNCTION  LOOP .  GO  PROCESS  NEXT  FUNCTION. 

c 

1230  CONTINUE 
C 

C  CLOSE  THE  Oft T A  RASE  AND  TERMINATE  THE  PROGRAM. 

C 

1?<.0  CONTINUE 

•pl  close  pap.ict. 

•  PL  FNO  PPOCEOURE. 

•PL  STOP  c?K. 

CALI  EXIT 

STOP 

eon 

oooooooonncnnonooooooo 

OA-POOJFFT  DATA  mage  oilOT  MODEL  on  SYSTEM  2X  PLI. 

01 

01012ASF 
01900  1 

01910  0 

oooooooonooonoocoooooo  FNO  -  OF  -  INFORMATION 
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2  SAMPLE  OUTPUT 


For  the  construction  of  airfield  pavements,  the  Technical  Specialties  groundwater  and 
earth  science  were  selected :  for  the  construction  of  training  facilities,  the  Technical  Specialties 
ecology  and  regional  economics  were  selected. 


6AAP  MO.  8AAP  NAME  METHOD  OE  ACCOMPLISHMENT  CPELATlVE  COST! 
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CONCRETE  REMOVAL/DISPOSAL 
STEEL  REMOVAL /DISPOSAL 
TOPSOIL  STRIPPING 
GRADING 

rOOTfNGS  EXCAVATION 
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APPENDIX  C; 


DATA  ELEMENT  DEFINITIONS 

Function  Code:  A  2-digit  numeric  code  identifying  the  type  of  Army  activities,  as  developed  by 
CERE  personnel.  Report  tile  is  [-.ICS. 


CODE 

NAME 

01 

Construction 

02 

Operation.  Maintenance,  and  Repair 

03 

Training 

04 

Mission  Change 

05 

Real  Estate 

Ob 

Procurement 

07 

Industrial 

08 

Research,  Development,  Test,  and  Evaluation 

04 

Administration  and  Support 

Function  Name:  A  12-character  alphanumerical  ablneviation  of  function  name.  A  verbaliza¬ 
tion  ol' the  function  code  Cl.  Report  file  is  F-'1CS. 

Unique  BAAP  Code:  A  5-digit  numeric  format  which  indicates  the  code  for  the  unique  BAAP 
name,  developed  by  CTRL  personnel.  Report  tile  is  PIC'S. 

Unique  BAAP  Name:  A  25-chat  actcr  alphanumeric  abbreviated  field  containing  the  BAAP 
Name,  as  developed  by  CHRL  personnel.  Report  tile  is  F.ICS. 


A  list  ol  Cnnstnniiim  HAAP’s  follows: 

BAAP NO. 

10 
1 1 
12 
1.1 

14 

15 
lb 
I  7 
18 

.10 

.11 

.12 

.13 

.14 

.15 

.it) 

37 

.18 

34 

41 

42 


BAAP  NAME 

Site  Access /  Delivery 

Railroad  Access /Delivery 
Road  Access  Delivery 
Water  Access  Delivery 
Air  Access  Delivery 
Pipeline  Delivery 
Continuous  Belt  Delivery 
Carleway  Access  Delivers 
Electrical  Power  Delivery 

Preliminary  Works-Permanent  or  Temporary 
Asphalt  Plant  Operation 
Canteen  Operation 
Concrete  Plant  Operation 
Aggregate  Production 
Field  Main!  Fac  Operation 
Field  fcsting  L  ab  Operation 
Craft  Shop  Operation 
Fuel  Storage  4-  Disp- Trucks,  etc 
Field  Laundry  Operation 
Medical  Facility  Operation 
M  ess  H;il I  Operation 
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BAAP  NAME 


I 

i 


I  • 


» 


k 

►  , 


BAAP  NO. 

43 

44 

45 

46 

47 

48 

60 

61 

62 

63 

64 

65 

66 

67 

68 

70 

71 

72 

73 

74 

75 

80 

81 

82 

83 

84 

90 

91 

92 

93 

94 

95 

100 

101 

102 

103 

104 

105 

106 

120 

121 

122 

123 

124 


Offices  Operation 
Quarters  Operation 
Storage  Yard  Operation 
Stores- Warehouses  Operation 
Surface  Drainage 
Ground-Water  Control 

Utilities 

Compressed  Air 

Compressed  Air  Production 

Heat  Provision 

Solid  Waste  Handling 

Toxic  l.iq/lndust  Waste  Handling 

Se«age  Works 

Sewage  Works  Provision 

Air  Conditioning  Provision 

Site  Preparation 
Exploration  of  Site 
Survey  Layout  of  Site 
Clearing  Site 
Grubbing  Site 
Stumping  Site 

Demolition 
Concrete  Demolition 
Steel  Demolition 
Lumber  Demolition 
Brick  Demolition 

Removal  and  Disposal 
Brush  Removal-Disposal 
Tree  Removal-Disposal 
Lumber  Removal-Disposal 
Concrete  Removal-Disposal 
Steel  Removal-Disposal 

Excavation 
Topsoil  Stripping 
Grading 

Footings  Excavation 

Trench  and  Backfill  Operations 

Channeling 

Dredging 

Earthworks  and  Borrowing 
Loosen- Earthworks 
Cut-Earthworks 
Load-Earthworks 
Haul-Earthworks 


v 
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BA4PNO 


BAAP NAME 


1 25  Dump  Earthworks 

t  2t>  Consolidate  Compact  Earthworks 

12'  I  rint-Fariliworks 


150 

151 

152 
1 55 
155 
155 
15h 


(Ju.irt  vine  jinl  Stonework 
CiitQuarrxmi: 
Drill-Ouarryinc 
Loose  n  •  Q  u  a  rr  v  i  ny: 

L  oad -Quarry  me 
Ffaul-Quarryine 

Dump-Quarry  me 


1 41' 

i  -*  I 

142 

145 

144 

145 
14h 
14" 
14b 


Subsurface  Excavation 

Cut -Subsurface  Excavation 
Drill  Subsurface  Excavation 
Looxen-Siihsurtacc  F.xca'  anon 
Load-Subsurtace  Excavation 
Flaul-Subsurtacc  Excavation 
Dunip-Subsurtece  Excavation 
Draiti-Subsurlacc  xcjvalion 
Suppi'rt  Liric-Subsurtaeo  Excavation 


ItH1 
lal 
In  2 
lr>5 
IM 
I  t’S 
Inn 
In' 
li<b 
lroi 


Foundal  ions 

tsuberadc  Prep  Foundations 

Base-Foundations 

F\« 'tines -Foundations 

Ptlex-Eoundanonx 

M  at  or  Haft-Foundations 

l.aissonc 

C 5'tlcrdams- Foundations 
De»  aterinc- Foundations 
Drainape  Foundations 


ixi 
1M 
1S2 
1  *v 
1M 
1N5 
inn 
In' 


Bituminous  Construction 

Haw  Materials  Delivery  Bnuni  Construction 
Mix  me- Bit  uni  C  onsi  ruction 
Loadme-Bilun;  (.  on'truction 
Haulinc-Bitum  C on'truction 
Piacine-Bitum  Construction 
cini'hine-Biiuni  C  onstruction 
Curmc  Scalinc-Bituni  Construction 


2mc 
2"  I 

2d2 

205 

2'St 
Ji  1 5 
2i  f) 

2u‘ 


Concrete  Construction 

Haw  Material'  Dehverv-Concrete  Construction 
Form i nit-Concrcte  Coii'iruction 
Kcmtorcinc  Concrete  L  on  .truction 
Mtxinji-C oncreie  Construction 
Loadinp-Coiv retc  Const: uction 
Hanlme-t-  on«.rete  c  onstruction 
Pla  cine -Concrete  Construction 


BAAPNAMF 


BAAPNO. 

2l)K 
209 
21 1 
212 

220 

221 

222 

223 

224 

225 

226 
227 

240 

241 

242 

243 

244 

245 

246 


2i>o 

261 

262 

263 

264 

265 

270 

271 

2~2 

271 

274 

275 

276 

277 

278 
279 
281 
282 

283 

284 

285 
28b 


Fiuisliing-l  oiicrclc  Construction 
(  living  Scaling-Concrete  Construction 
Strip  .mil  Clean  Forms 
Saujug.  tit.  Joitig  Installation 

Masonry  Construction 

Raw  Materials  Delivery-Masonry  Construction 
Mortar  Mix 

Scaffolding-Masonry  Construction 
Hoist- Masonry  Construction 
Place-Masonry  Construction 
Pa  in  tiny -Masonry  Construction 
Cleaning- Masonry  Construction 

Steel  Construction 

Raw  Materials  Delivery-Steel  Construction 
Fabrication-Steel  Construction 
Stress  Relieving 

Material  Delivery-Steel  Construction 
Crcction -Steel  Construction 
Fastening- Steel  Construction 

Lumber  Construction 

Raw  Materials  Delivery-Lumber  Construction 
Pest  Insect  Protection-Lumber  Construction 
Fastening- Lumber  Construction 
Framing-Lumber  Construction 
Sheath  ing-Luniber  Construction 

Finishing  Operations 

Doors.  Windows- Finishing 

Elect  r;. -Finishing 

Pluntb’ag-Finishing 

Heating-Fin. shing 

Air  Conditioning-Finishing 

Imulation-Finishing 

Siding-Finishing 

Rooting- Finishing 

Flooring-Finishing 

Wall-Finishing 

Ceiling-Finishing 

Ornamentation -Finishing 

Painting-Finishing 

Fun  ishing  t  Land  scape- Planting-Seeding) 
Communication-Finishing 


•  I  he  lolluwing  (hue  elements  are  associated  with  a  given  Unique  BAAP  Code  or  Name: 


BAAP  Impact  Content  |B  IMP  CONTI:  I  his  I -digit  alphanumeric'  character  contains  the 


detailed  ini  pail  scale  code  lot  lilt'  impact  of  Ainu  ail  oil  it's  as  specified  l»y  t  hi-  Unique  BAAP 
(  mli  on  i lie  environment .  Report  Pile  is  PIC’S. 

A  Definitely  consider  lliis  (actor  as  being  potentially  impacted  b>  l he  BAAP, 

B  -  Possible  effect.  requires  consideration. 

C  -  Consider  in  special  cases. 

BAAP  Impact  Attribute  IB  IMP  ATTR):  This  "-digit  numeric  field  holds  the  code  tor  the 
detailed  attribute  which  is  impacted  by  the  given  Army  activity  (specified  by  the  Unique  BAAP 
(  ode)  at  the  scale  given  by  the  BAAP  Impact  content  above.  Report  file  is  EICS. 

BAAP  Impacted  Technical  Specialty  (B  IMP  TSI:  This  2-digit  number  indicates  the  technical 
specialty  code  it  which  the  detailed  attribute  belongs.  Report  file  is  EICS. 

TltCH  SPEC  CODE  NAME 

Ecology 

Health  Science 
Air  Quality 
Surface  Water 
Ground  Water 
Sociology 

Regional  Economics 
Earth  Science 
Land  Use 
Noise 

I  ransportauon 

Note:  Only  a  certain  percentage  of  the  detailed  attributes  arc  impacted  by  a  given  Army 
activity,  as  specified  bv  the  Unique  BAAP  Code  on  a  given  Technical  Specialty. 

•  I  lie  lolloii mg  ten  elements  arc  associated  with  a  given  impact  as  specified  by  a  given 
Unique  BAAP  Code: 

BAAP  Dollar  Qualifier  (BAAP  DOLLARl:  This  3-digit  numeric  field  contains  a  value  code 
which  can  be  used  to  modify  or  qualify  the  impact  of  the  BA  AP  depending  on  the  amount  of 
the  Army  activity  involved. 

BAAP  Dollar  Name  IB  DOL  NAMEl:  This  P-ch  araeler  alphanumeric  field  contains  a 
verbalization  ol  the  BAAP  dollar  qualifier 

HA  SP  l  ocation  Qualifier  (BA  AP  LOCATI:  Phis  3-dign  numeric  field  contains  a  code  which 
can  be  used  to  modily  or  quality  the  BAAP  depending  on  the  location  of  the  Army  activity 
involved 

BAAP  Location  Name  (B  LOT  NAMEl:  I  his  I  "-character  alphanumeric  field  contains  a 
verbalization  ol  the  BAAP  Location  Qualifier. 

BAAP  Time  Qualifier  (BAAP  TIME  I:  I  his  3-digtl  numeric  field  contains  a  value  which  can  be 
used  to  quality  the  BAAP,  dependent  on  the  lime  ol  the  Artm  program. 


1 

2 
.1 

4 

5 
ft 

N 
0 
HI 
1  I 


BAAP  Time  Nam*  (B  TIME  NAME):  T  his  1 7. character  alphanumeric  field  contains  a 
verbalization  of  the  BAAP  Time  Qualifier. 

BAAP  Season  Qualifier  (BAAP  SEASON):  This  .1-digit  numeric  field  contains  a  value  which 
can  be  used  to  quality  the  BAAP.  dependent  on  the  season  of  the  year 

BAAP  Season  Name  (B  SEA  NAME):  This  P-character  alphanumeric  field  contains  a 
verbalization  of  the  BAAP  Season  Qualifier. 

BAAP  Site  Element  tB  SITE  ELEM):  This  3-digit  numeric  code  can  be  used  to  quality  the 
BAAP.  depending  on  conditions  at  the  site  of  the  Army  program. 

BAAP  She  Name  (B  SITE  NAME):  This  1 ’-character  alphanumeric  field  contains  an  abbrevi¬ 
ated  verbalization  of  the  BAAP  Site  Element. 

•  The  following  live  elements  are  associated  with  a  given  Unique  BAAP  Code  or  Name: 

Review  Impact  Content  (IMP  CONTENT):  This  1 -digit  alphanumeric  character  contains  the 
review-impact  scale  code  for  the  impact  of  an  Army  activity  as  specified  by  the  Unique  BAAP 
Code  on  the  environment.  Report  tile  is  EICS. 

A  -  definitely  consider  this  factor  as  being  potentially  impacted  by  the  BAAP. 

B  Possible  effect,  requires  consideration. 

C  Consider  in  special  eases. 

Review  BAAP  Attribute  Number  (REV  NOI:  This  .''•digit  numeric  field  holds  the  code  for  the 
review  level  attribute  which  is  impacted  by  the  given  Army  Activity  which  is  specified  by  the 
Unique  BAAP  Code  at  the  scale  given  b\  the  Review  impact  Content  above.  Report  file  is 
HICS. 

Impacted  Technical  Specialty  Number  (ITS  NO):  This  4-digit  numeric  code  indicates  the 
technical  specialty  code  to  which  the  review  level  attribute  number  belongs.  Report  file  is 
HICS 

TECH  SPEC  CODE  NAME 


1 

2 

3 

4 

5 
h 

8 

o 

10 
1 1 


Ecology 
Health  Seiencc 
Air  Quality 
Surface  W;itcr 
Ground  Water 
Sociology 

Regional  Economics 
Earth  Science 
Land  Use 
Nnisv 

Transportation 


Note:  Only  a  certain  percentage  of  all  the  review -level  attributes  is  impacted  by  a  given 
Army  activity  (as  specified  by  the  Unique  BAAP  code)  on  a  given  technical  specialty. 
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Alternative  Method*  of  Accompllthment  (METHODS):  This  lb-character  alphanumeric  field 
contains  abbreviated  terms  indicating  methods  by  which  the  BAAP  could  be  accomplished. 
Report  file  is  I  K'S. 

Relative  Cost  of  Alternative  Method*  of  Accomplishment  (RKL  COST):  l  itis  4-digil  numeric 
field  t'l.'l4))  coni. mis  a  comparison  of  the  relative  costs  of  the  alternative  methods  of  accomp¬ 
lishment  for  that  BAAP. 

•  The  following  definition  of  six  elements  applies  lo  only  the  construction -functional  area. 

Program  Code  (PROG  CODE):  In  this  5-digit  number,  the  first  two  digits  contain  the  func¬ 
tional  area  code;  the  final  three  digits  contain  the  Arnty  facility  class  codes  as  given  in  AR 
41S-2K.  Report  tile  is  EICS.’ 

Program  Name  (PROG  NAME):  This  25-digit .  alphanumeric,  abbreviated  name  indicates  the 
Facility  class  name  corresponding  to  the  appropriate  program  ctvdc  — C5.  Report  file  is  EICS.4 


CODE 

PROGRAM  NAME 

01100 

OPER  AND  TRAIN  FAC 

01200 

MAINT  +  PROD  FAC 

01300 

RESEARCH.  DF.V  4-  TEST  FAC 

01400 

SUPPLY  FACILITIES 

01500 

HOSP  +  MEDICAL  FAC 

01  h()t) 

ADMINISTRATIVE  FACILI  I  II  S 

01700 

HOUSING  +  COMMUNITY  FAC 

OlttOO 

UTILITIES  AND  GROUND  1MPR 

Sub-Program  Code  (S  PROG  CODE):  In  this  5-digit  number,  the  first  two  digits  contain  the 
functional  area  code;  the  final  three  digits  contain  the  category  groups  within  each  facility 
class.  Report  file  is  EICS.' 

Sub-Programs  Name  (S  PROG  NAMEI:  T  his  2S-digit  alphanumeric,  abbreviated  name  indi¬ 
cates  the  category  group's  name  with  each  facility  class  corresponding  to  the  appropriate  sub¬ 
program  code  — Cb. 


SUBPROG 

SUBPROG 

CODE 

NAME 

1110 

AIRFIELD  PAVEMENTS 

1120 

L1Q  FUEL  4-  DISP  FAC 

1130 

COMM  NAVIG  AID,  AIRFLD  LGT 

1140 

LAND  OPERATIONAL  FAC 

1150 

WAT  EKFRONT  OPER  FAC' 

* /Jr/'i/f fiiirm  nt  the  Ami\  /  utility  t 'lasses  t tttd  Const nn  linn  (‘aii'i;nrir\  AM  4  IS. 7*. 

*  Di  /uit  iint'ni  n!  the  ,4ni|i  facility  Classes  uihl  Construction  (  an  mines. 

‘  Pi  1‘arfnnm  nt  the  Anns  facility  Classes  and  Construe Unit  (  \n*m>rie> 
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1160 

HARBOR  +  COASTAL  FAC 

1170 

TRAINING  FACILITIES 

1210 

MAINTENANCE  FACILITIES 

1310 

R  AND  D  AND  TEST  BUILDINGS 

1390 

R  +  D  +  TEST  NON  BUILDINGS 

1410 

LIQ  STOR-FUEL  +  NON  PROP 

1420 

AMMUNITION  STORAGE 

1430 

COLD  STORAGE 

1440 

STORAGE  COVERED 

1450 

STORAGE  OPEN 

1510 

HOSPITAL  BUILDINGS 

1520 

DISPENSARY  WITH  BEDS 

1 530 

LABORATORIES  AND  CLINICS 

1540 

DENTAL  CLINICS 

1550 

DISPENSARIES 

1610 

ADMINISTRATIVE  BUILDINGS 

1620 

ADMIN  5  1RI  CI  I'RES  UNDFRGKND 

1690 

ADMIN-S  1  KUCTURES-OTHER 

1710 

FAMILY  HOUSING 

1720 

TROOP  HOUSING 

1 730 

COMMUNITY  FAC-PERS  5  NT 

1740 

COMM  FAC.  INTERIOR 

1750 

COMM  FAC  MORALF.-WELF-REC 

1810 

ELECTRICITY 

1820 

HEAT 

1830 

SEWAGE  AND  WASTE 

1840 

WATER 

1850 

ROADS  AND  STREETS 

1860 

RAILROAD  TRACKS 

1870 

GROUND  IMPROVEMENT  STRUCT 

1880 

FIRF  AND  OTHER  ALARM  SYS 

1890 

MISCELLANEOUS 

1910 

LAND 

1920 

OTHER  RIGHTS 

19.30 

IMPROVEMENTS 

Report  file  is  EICS." 

Sub-Sub  Program  Cock  (SS  PROG  CODE):  In  this  5-digit  number,  the  first  two  digits  contain 
the  function-area  code  and  the  final  three  digits  identify  the  basic  category  items  within  each 
category  group  within  each  facility  class.  Report  file  is  EICS.’ 


Sub-Sub  Program  Name  (SS  PROG  NAMEIt  This  25-digit  alphanumeric,  abbreviated  name 
indicates  the  basic  category  item  within  each  category  group  with  each  facility  class  which 
corresponds  to  the  appropriate  sub-sub  program  Code-CI  I.  Report  tile  is  EICS.* 


*  tivpdrimvnt  nl  lit i  Arntv  haci/ity  t'iawt’s  and  i  nn\trvi'tnm  (  n/t  j/ofws.  AR  41N-2H. 

7 /Jffiiirinirnt  nl  th r  Army  f-ucthlv  Ciasu-\  uinf  l  nu\lnn  turn  i  air^unr\. 

*  I)rfnirlmrnl  nl  I  hr  Arr*i\-  bui'lhl\  I'lasws  and  (  nn\tru:  turn  ( 
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BAAP  Code:  The  same  code  as  used  in  the  Unique  BAAP  Code  is  used  here  lo  exclude 
BAAP's  that  do  not  apply  to  a  particular  subprogram  or  sub-sub  program.  It  is  a  5-digit 
numeric  field. 

BAAP  Technical  Specialty  Code  (BIS  CODE):  This  technical  specialty  code  is  used  to  exclude 
technical  specialties  that  do  not  apply  to  a  particular  sub-program  or  sub-sub  program.  It  is  a 
5-digit  numeric  field. 

•  The  following  four  elements  are  associated  with  a  given  sub-subprogram. 

Sub-Sub  Program  Impact  Content  (SSP  IMP  CONT):  This  1 -digit  alphanumeric  character 
contains  the  detailed  or  review-level  impact-scale  code  for  the  impact  of  an  Army  activity  as 
specified  by  the  sub-subprogram  code  on  the  environment. 

A  —  definitely  consider  this  factor  as  being  potentially  impacted  by  the  BAAP. 

B  ■•=  Possible  effect,  requires  consideration. 

C  —  Consider  in  special  cases. 

Sub-Sub  Program  Impact  Attribute  (SSP  IMP  ATTR):  This  3-digit  numeric  field  holds  the 
code  for  the  detailed  attribute  which  is  impacted  by  the  given  Army  activity  specified  by  the 
sub-subprogram  code  at  the  scale  given  by  the  SSP  IMP  CONT  above.  Report  file  is  EICS. 

Sub-Sub  Program  Impacted  Technical  Specialty  (SSP  IMPTS):  This  2-digit  number  indicates 
the  technical  specialty  code  to  which  the  impacted,  detailed,  or  review-level  attribute  belongs. 

Sub-Sub  Program  Impacted  Review  No.  (SSP  DMP  REV  NO):  This  2-digit  numeric  field 
holds  the  code  for  the  review  attribute  w  hich  is  impacted  by  the  given  Army  activity  specified 
bv  the  sub-subprogram  code  at  the  scale  given  by  the  SSP  IMP  CONT  above.  Report  file  is 
EICS. 

Note:  There  are  no  data  present  for  the  above  four  elements  in  the  '  Urrent  version  of  the 
ECIS  data  base. 


•  The  following  ten  elements  are  associated  with  a  given  impact  as  spectned  by  a  given 
sub-subprogram: 

Sub-Sub-Program  Dollar  Qualifier  (SSP  DOLLAR):  This  3-digit  numeric  field  contains  a 
value  code  which  can  be  used  to  modify  or  qualify  the  impact  of  the  sub-subprogram,  depend¬ 
ing  on  the  extent  of  the  Army  activity. 

Suh-Sub-Program  Dollar  Name  (SSP  DOL  NAME):  This  17-character  alphanumeric  field 
contains  a  verbalization  of  the  sub-subprogram  dollar  qualifier. 

Sub-Sub  Program  Location  Qualifier  (SSP  LOCATI:  This  3-digit  numeric  field  contains  a 
code  w  Inch  can  be  used  to  modify  or  qualify  the  sub-subprogram,  depending  on  the  location  of 
the  Army  activity  involved. 

Sub-Sub-Program  Location  Name  (SSP  LOC  NAME):  This  1 7-charactcr  alphanumeric  field 
contains  a  verbalization  of  the  location  qualifier. 
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Sub-Sub  Program  Time  Qualifier  (SSP  TIME):  This  3-digit  numeric  Held  contains  a  value 
which  may  he  used  to  qualify  the  Sub-Subprogram  Impact,  dependent  on  the  time  of  the 
Army  activity. 

Sub-Subprogram  Time  Name  (SSP  TIME  NAME):  This  1 7-character  alphanumeric  field  sub- 
subprogram  contains  a  verbalization  of  the  Time  Qualifier. 

Sub-Subprogram  Season  Qualifier  (SSP  SEASON):  This  3-digit  numeric  field  contains  a  value 
which  may  be  used  to  qualify  the  sub-subprogram  impact,  dependent  on  the  season  of  the 
year. 

Sub-Subprogram  Season  Name  (SSP  SEA  NAME):  This  17-charncter  alphanumeric  field  con- 
lams  a  verbalization  of  the  sub-subprogram  season  qualifier. 

Sub-Subprogram  Site  Element  (SSP  SITE  ELEM):  This  3-digit  numeric  cod^  can  be  used  to 
qualify  the  sub-subprogram  impact  depending  on  conditions  at  ihc  site  of  the  Army  activity. 

•  The  following  four  elements  are  associated  with  a  given  sub-program  code  or  name. 

Sub-Program  Impact  Content  (SP  IMP  CONTI:  This  1-digit  alphanumeric  character  contains 
the  detailed  or  review  level  impact  scale  code  for  the  impact  of  an  Army  activity,  as  specified 
by  the  sub-program  code  on  the  environment. 

A  =  Definitely  consider  this  factor  as  being  potentially  impacted  by  the  BAAP. 

B  Possible  effect,  requires  consideration. 

C  -  Consider  in  special  cases. 

Sub-Program  Impact  Attribute  iSP  IMP  ATTRI:  This  3-digit  numeric  field  holds  the  code  for 
'he  detailed  attribute  which  is  impacted  by  ihe  given  Army  activity  (specified  by  ihc  sub¬ 
program  code  or  name)  a(  the  scale  given  by  ihe  SP  IMP  CON T  above.  Report  file  is  EICS. 

Sub-Program  Impacted  Technical  Specialty  (SP  IMP  TS):  This  2-digit  number  indicates  the 
technical  specialty  code  to  which  the  detailed  or  review  level  altribute  belongs. 

Sub-Program  Impacted  Review  No  (SP  IMI‘  REV  NO):  This  2-digit  numeric  field  holds  the 
code  for  the  review-  attribute  which  is  impacted  by  the  given  Army  activity  (specified  by  the 
sub-progiam  code  or  name)  at  the  scale  given  by  the  SP  IMP  CONT  above 

Note:  Only  a  certain  percentage  of  the  detailed  and  review  level  attributes  are  impacted  by  a 
given  Army  activity  (as  specified  by  the  sub-program  code  or  name)  At  present  only  the  tech¬ 
nical  specialty  08.  Regional  Economics,  considers  impacts  at  the  sub-program  level.  In  other 
words,  the  value  of  the  element  SP  IMP  TS  is  always  eight. 

•  The  following  ten  elements  arc  associated  with  a  given  impact  as  specified  by  a  given 
sub  program  code: 

Sub- Program  Dollar  Qualifier  (SP  DOLLAR):  This  3-digit  numeric  field  contains  a  value  cixle 
which  can  be  used  to  modify  or  qualify  the  impact  of  the  sub-program,  depending  on  the 
amount  of  the  Army  activity  involved. 
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Sub-Program  Dollar  Name  (SP  DOL  NAMEIt  This  17-charactcr  alphanumeric  field  contains 
a  verbalization  of  the  sub-program  Dollar  Qualifier. 

Sub-Program  Location  Qualifier  (SP  LOCAT):  This  3-digit  numeric  field  contains  a  code 
which  can  be  used  to  modify  or  qualify  the  sub-program  impact,  depending  on  the  location  of 
the  Army  activity  involved. 

Sub-Program  Location  Name  (SP  LOC  NAME):  This  17-character  alphanumeric  field  con¬ 
tains  a  verbalization  of  the  sub-program  Location  Qualifier. 

Sub-Program  Time  Qualifier  (SP  TIME!:  This  3-digit  numeric  field  contains  a  value  which 
mat  be  used  to  quality  the  sub- program  Impact,  dependent  on  the  time  of  the  Army  activity. 

Sub- Program  Time  Name  (SP  TIME  NAME):  This  17-charactcr  alphanumeric  field  contains 
a  verbalization  of  the  sub-program  Time  Qualifier. 

Sub-Program  Season  Qualifier  (SP  SEASON):  This  3-digit  numeric  field  contains  a  value 
which  can  be  used  to  qualify  the  sub  program  Impact,  dependent  on  the  season  of  the  year. 

Sub- Program  Season  Name  (SP  SEA  NAME):  This  17-character  alphanumeric  field  contains 

a  verbalization  of  the  sub-program  Season  Qualifier. 

Sub-Program  Site  Element  (SP  SITE  ELEM):  This  3-digit  numeric  code  can  be  used  to 
quality  the  sub-program  Impact,  depending  on  conditions  at  the  site  of  the  Army  activity. 

Sub-Program  Site  Name  (SP  SITE  NAME):  This  1 7-character  alphanumeric  field  contains  an 
abbreviated  verbalization  of  the  sub  program  Site  Element. 

Program  Impact  Content  (P  IMP  CONTI:  This  1-digit  alphanumeric  character  contains  the 
detailed  or  review -level  scale-code  for  the  impact  of  an  Army  activity,  as  specified  by  the  pro¬ 
gram  code  on  the  environment. 

A  -  Definitely  consider  (his  factor  as  being  potentially  impacted  by  the  BAAP. 

B  7  Possible  effect,  requires  consideration. 

C  —  Consider  in  special  cases. 

Program  Impact  Attribute  (P  IMP  ATTR):  This  3-digit  numeric  field  holds  the  code  for  the 
detailed  attribute  which  is  impacted  by  the  given  Army  activity  (specified  bv  the  program  code 
or  name)  at  the  scale  given  by  P  IMP  CONT  above.  Report  file  is  EICS. 

Program  Impacted  Technical  Specialty  (P  IMP  TS):  This  2-digii  number  indicates  the  tech¬ 
nical  specialty  code  to  which  the  detailed  or  review  level  attribute  belongs. 

Program  Impacted  Review  No.  (P  IMP  REV  NO):  This  2-digir  numeric  field  holds  the  code 
for  the  review  attribute  w  hich  is  impacted  by  the  given  Army  activity  (specified  by  the  program 
code  or  name)  at  the  scale  given  b\  the  P  IMP  CONT  above. 


Note.  These  are  not  data  for  the  above  tour  elements  in  the' current  version  of  the  EICS  data 
base;  similarly,  there  are  no  data  for  the  following  ten  elements. 
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•  The  following  ion  elements  are  associated  with  a  given  impact  as  specified  by  a  given  pro- 
grant  code: 

Program  Dollar  Qualifier  (P  DOLLAR)!  I  h  is  3-digit  numeric  field  contains  a  value  code 
which  can  be  used  to  modify  or  qualify  the  impact  of  the  program. 

Program  Dollar  Name  (P  DOL  NAME):  This  1  ^-digit-character  alphanumeric  field  contains  a 
verbalization  of  the  program  Dollar  Qualifier. 

Program  Location  Qualifier  fP  LOCAT):  This  3-digit  numeric  field  contains  a  code  which  can 
be  made  to  modify  or  qualify  the  program  impact,  depending  on  the  location  of  the  Army 
activity  invo'.icd. 

Program  Location  Name  (P  LOC  NAME):  This  17-character  alphanumeric  field  contains  a 
verbalization  of  the  program  Location  Qualifier. 

Program  Time  Qualifier  (P  TIME):  This  3-digit  numeric  field  contains  a  value  which  can  be 
used  to  qualify  the  BAAP.  dependent  on  the  time  of  the  Army  activity. 

Program  Time  Name  IP  TIME  NAME):  This  17-character  alphanumeric  field  program  con¬ 
tains  a  verbalization  of  the  Time  Qualifier 

Program  Season  Qualifier  IP  SEASON):  T  his  3-digit  numeric  field  contains  a  value  which  can 
be  used  to  qualify  the  program  Impact,  dependent  on  the  season  ol  the  year. 

Program  Season  Name  (P  SEA  NAMEI:  This  17-character  alphanumeric  field  contains  a 
verbalization  of  the  program  Season  Qualifier. 

Program  Site  Element  IP  SITE  ELEM):  This  3-digit  numeric  code  can  be  used  to  qualify  the 
program  Impact,  depending  on  conditions  at  the  site  of  the  Army  activity. 

Program  Site  Name  (P  SITE  NAMEI:  Phis  1  "-character  alphanumeric  field  contains  an 
abbreviated  verbalization  of  the  program  Site  Element. 

Technical  Specially  Code  (TECH  SPEC  CODE):  This  2-digit  numeric  code  identifies  the 
major  categories  of  environmental  attributes  on  which  Army  activities  can  have  an  effect. 
Report  file  is  E1CS. 

IT  CH  SPEC  CODE  NAME 

Ecology 
Health  Science 
AirQuality 
Surface  Water 
Ground  Water 
Sociology 

Regional  Economies 
Earth  Science 
Land  Use- 
Noise 

Transportation 


1 

2 
3 
A 
5 
h 

-I 

h 

9 

It) 

II 
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Technical  Specially  Name  (TECII  SPEC  NAME):  This  18-eharactcr  alphanumerical  verbali¬ 
zation  of  the  technical  specialty  code  relates  to  the  main  categories  of  environmental  attributes 
which  can  be  affected  by  Army  activities.  Report  file  is  EICS. 

Attribute  Code  (ATTR  CODE):  This  5-digit  numeric  code  identifies  the  detailed  attributes 
under  the  technical  spec:  .‘ties,  as  developed  by  CERL  personnel.  Report  file  is  EICS. 

Attribute  Name  (ATTR  NAME):  This  24-character  alphanumeric  abbreviation  ot'the  name  of 
:he  detailed  attribute  is  a  verbalization  of  the  Attribute  Code.  Report  file  is  EICS. 

Parametric  Name:  This  16-character  alphanumeric  abbreviation  of  a  higher  classification  of 
attributes  has  the  following  classification  levels: 

Technician  Specialty 
Parametric  Name 

Sub-Parametric  Name 
Attribute  Name 

Report  file  is  EICS. 

Sub  Parametric  Name  (S  PARAMETRIC  NAME):  This  20  character  alphanumeric  abbrevia¬ 
tion  of  a  higher  classification  of  attributes  has  the  follow  ing  classification  levels: 

Technical  Specialty 
Parametric  Name 
Sub- Parametric  Name 
Attribute  Name 

Report  file  is  EICS. 

Attribute  Tent  (ATTR  TEXT):  This  5-digit  numeric  field  contains  the  code  for  retrieving  the 
text  of  the  related  attribute.  The  first  two  digits  contain  the  technical  specialty  number  and  the 
remaining  three  digits  contain  the  attribute  number. 

Review  Attribute  Code  (REV  ATTR  CODE);  This  5-digit  numeric  code  identifies  the  review 
attributes  under  the  technical  specialties,  as  developed  by  CERL  personnel.  Report  file  is 
EICS. 

Review- Attribute  Name  (REV  NAME):  This  is  a  20-charactcr  alphanumeric  abbreviation  of 
the  name  of  the  review  attribute,  which  is  a  verbalization  of  the  attribute  code.  Report  file  is 
EICS. 

Review  Text  (REV  TEXT):  This  5-digit  numeric  field  contains  the  code  for  retrieving  the  text 
of  the  related  review  attribute.  The  first  tw  o  digits  contain  the  technical  specialty  number  and 
the  remaining  three  digits  contain  the  attribute  number. 
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APPENOIX  D: 


SAMPLE  OUTPUT  FROM 
INTERACTIVE  RETRIEVAL 

I  he  following  illustrates  a  complete  session  on  an  interactive  terminal  with  immediate 
access  to  the  EICS  data  base  through  System  2000.  The  last  four  pages  are  a  separate  output 
front  the  line-printer,  as  requested  during  the  interactive  session. 
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APPENDIX  E: 


LIST  OF  STRINGS  BY  NUMBERS  AND  FUNCTIONS 

The  built-in  retrieval  commands  arc  called  string  und  arc  listed  here  first  in  order  of  the 
string  number  assigned.  They  arc  also  listed  in  five  separate  groups  according  to  the  type  of 
information  each  string  can  retrieve: 

a.  Technical  Specialties  and  Attributes 

b.  Programs  and  Subprograms 

c.  BAAP's,  Alternative  Methods  of  Accomplishment 

d.  Detailed  BAAP  Impacts 

e.  Review  Level  BAAP  Impacts. 


String# 

How  to  Accom 

Description  of  Function  of  String 

CbOO 

•C600* 

List  all  T.S.  codes  and  T.S. 

Ct>02 

*C602(0I) 

Print  name  of  T.S.  code. 

CW)3 

•C603(01) 

Print  detailed  attribute  numbers  and  name  with  para¬ 
metric  and  sub-parametric  names  for  a  given  T.S. 

C604 

•C604((J1) 

Print  review  attribute  number  and  name  for  a  given  T.S. 

C605 

*C60S* 

Print  list  of  existing  program:  code  and  name. 

Ct>06 

•C600UI00) 

Print  sub-program  code  and  name  for  a  given  program 
code. 

Cb07 

♦C607* 

Print  a  list  of  all  programs  anu  sub-program  codes  and 
names. 

C608 

*C608* 

Print  a  list  of  existing  program  and  sub-program  codes 
and  names,  where  there  arc  impacts. 

CbSO 

*C<>S0(02) 

Print  detailed-level  impacts  and  BAAPs  for  a  given  T.S. 
for  all  impact  contents. 

C6SI 

•C651  (7 1.84,02) 

Print  detailed-level  impacts  and  BAAPs  for  a  given 
range  of  BAAPs  and  a  given  T.S.  for  all  impact  contents. 

Ct>52 

*Cb52<7 1,84,02) 

Print  detailed-le-"'1  impacts  and  BAAPs  for  a  given 
range  of  BAAPs  and  a  given  T.S.  ior  A  impacts  only. 

C653 

*053(71.84.02) 

Print  detailed-level  impacts  and  BAAPs  for  a  given 
range  of  BAAPs  and  a  given  T.S.  for  A  and  B  impacts 
only. 

C6S4 

*054(02) 

Print  all  detailed-level  impacts  and  BAAPs  for  a  given 
T.S.  for  A  impacts  only. 

C655 

*055(02) 

Print  detailed-level  impacts  and  BAAPs  for  a  given  T.S. 
for  A  and  B  impacts  only. 

Preceding  page  blank 
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(670 

*Cb70(02) 

Print  review  level  impacts  and  BAAPs  Tor  a  given  T.S 
lor  all  Impact  contents. 

C67I 

♦C67 1(7 1.84.02) 

Print  review  level  impacts  and  BAAPs  for  a  given  range 
of  BAAPs  and  a  given  T.S.  tor  all  Impact  contents. 

C700 

•C700U0.20) 

Print  the  number  ot  items  in  C800. 

(701 

*001(10.20) 

Print  the  number  of  items  in  C80I . 

(703 

*(703(01) 

Print  the  number  of  items  in  (603. 

(704 

*C704(0I) 

Print  the  number  of  items  in  (604. 

C705 

*C70S* 

Coun  the  number  of  items  in  C805. 

C70h 

*006* 

Prim  number  of  items  in  (806 

C750 

*C7S0(02) 

Print  number  of  items  in  (6S0. 

C751 

*751(71.84.02) 

Prim  number  of  items  in  Co5 1 . 

C752 

*052(71,84,02) 

Print  number  of  items  in  (652, 

C753 

*053(71,84,02) 

Print  number  of  items  in  (653. 

C'754 

*054(02) 

Print  number  of  items  in  (h54. 

C755 

*055(02) 

Print  number  of  items  in  C  655. 

C770 

*070(02) 

Pint  number  'items  in  (670. 

C771 

*071(71,84.02) 

Print  number  of  items  in  (67 1 . 

C800 

*(800(10.20) 

Print  the  BAAP  iic.ioer  and  BAAP  names  with  the 
alternate  method  of  accomplishment.  BAAP  nurtb.i 
span  by  (he  parunieteis. 

(801 

*(801(10,20) 

Print  the  BAAP  number  and  BAAP  names,  giving  the 
BAAP  number  wanted. 

C805 

•(80S* 

Print  the  BAAP  number  and  BAAP  names  with  detailed 
impacts,  attribute  number  and  T.S.  numbet . 

(’806 

*C806* 

Print  the  BAAP  number  and  BAAP  name  with  review 
impacts,  attribute  number,  and  T.S.  number. 

TECHNICAL  SPECIALITIES  AND  ATTRIBUTES 

Suing  # 

How  to  Access 

Description  of  Function  of  String 

C6(X) 

*('600* 

List  all  T.S.  codes  and  T.S.  names. 
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CO0  2 

*C602(01) 

Print  name  of  T.S.  code. 

C603 

♦C603(01) 

Print  detailed  attribute  numbers  and  name  with  para¬ 
metric  and  sub-parametric  names  tor  a  given  T.S. 

C70.3 

*C  703(01) 

Print  count  of  number  of  items  inC603. 

Ct>04 

•C604<0!) 

Print  review  attribute  number  and  name  of  a  given  T.S. 

C704 

•C704(01) 

Print  count  of  number  of  items  in  C604. 

PROGRAMS  AND  SUBPROGRAMS 

C605 

•C605* 

Print  list  of  existing  program  codes  and  names. 

Cb06 

•CbObUlOO) 

Print  Sub-program  code  and  name  for  a  given  program 
code. 

C607 

*C60 / • 

Print  a  list  of  all  programs  and  sub  program  codes  and 
names. 

C608 

•C608* 

Print  a  list  of  existing  programs  and  sub  program  codes 
and  names,  where  there  are  impacts. 

BAAPS,  ALTERNATE  METHOD  OF  ACCOMPLISHMENT 

C800 

•C800U0.20) 

Print  the  BAAP  numbers  and  name  with  the  alternate 
method  of  accomplishment,  giving  the  BAAP  number 
span  wanted. 

C700 

•C7ooiio.2o; 

Print  the  count  of  the  items  in  C800  giving  the  BAAP 
number  span  wanted. 

C801 

•C801U0.20) 

Print  the  BAAP  number  and  BAAP  name  giving  the 
BAAP  number  wanted. 

C701 

•C701  (10,20 

Print  the  count  of  the  number  of  items  in  C801  giving  the 
BAAP  number  wanted. 

DETAILED  BAAP  IMPACTS 

C80S 

*C'805* 

Print  the  BAAP  number  and  BAAP  names  with  the 
detailed  impacts,  attribute  number  and  T.S.  number  for 
all  T.S.  (30  pages  output). 

C705 

*C705* 

Count  the  number  of  items  to  be  printed  in  (805). 

C650 

*CbS0(02) 

Print  detailed  level  impacts  and  BAAPs  for  a  given  T.S. 
for  all  impact  contents. 

C750 

•C750102) 

Print  count  of  the  number  of  items  in  C650. 
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C65I 


051 

0652 


C752 

0653 


C753 

0654 

0754 

0655 

C755 

C806 

0706 

0670 

C770 

0671 

C771 


*0651  (7|  ,84.02) 

♦051(71,84,02) 

*0652(71,84.02) 

♦C752(71,84,02) 

*0653(71.84,02) 

*0753(71,84.02) 

*0654(02) 

*0754(02) 

*0655(02) 

*0755(02) 


Print  detailed  level  impacts  and  BAAP  number  and 
names  for  a  given  range  of  BAAPs  and  a  given  T.S,  for 
all  impact  content*.  The  first  two  parameters  are  the 
range  of  BAAP  number  and  the  third  parameter  is  the 
T.S.  code. 


Print  the  count  of  the  number  of  items  in  0651.  Param¬ 
eter  code  is  same  as  in  0651 . 

Print  detailed  level  impacts  and  BAAP  number  and 
names  for  a  given  range  of  BAAPs  and  a  given  T.S.  for 
“A"  impacts  only.  The  first  two  parameters  are  the 
range  of  BAAI' code  and  the  last  is  the  T.S.  code. 

Print  the  count  of  the  number  of  items  in  C6S2.  Print  the 
parameter  order  the  same  as  0652. 

Print  detailed-level  impacts  and  BAAP's  number  and 
names  for  a  given  range  of  BAAPS  and  a  given  T.S.  for 
“A"  and  "B"  impacts  only.  The  first  two  parameters  are 
the  range  of  BAAP  code  and  the  last  is  the  T.S.  code. 

Print  the  count  of  the  number  of  items  in  C65j, 

Print  all  detailed  level  impacts  and  BAAP  number  and 
name  for  a  given  T.S.  for  “A’'  impacts  only. 

Print  the  count  of  the  number  of  items  in  0654. 

Print  detailed  level  impacts  and  BAAP  number  and 
name  for  a  given  T.S  for  A  and  B  impacts  only. 

Print  the  count  of  the  number  of  items  in  0655. 


REVIEW  LEVEL  BAAP  IMPACTS 


•0806*  Print  the  BAAP  number  and  BAAP  names  with  review 

impacts,  attribute  number,  and  T.S.  number. 


*0706 


Print  count  of  t  he  number  of  items  in  0806. 


•0670(02) 

*0770(02) 


Print  review-level  impacts  and  BAAP's  number  and 
names  for  a  given  T.S.  for  all  impact  contents. 

Print  the  count  of  the  number  of  items  in  0670. 


*0671(71,84,02)  Print  review  level  impacts  and  BAAP  nanvis  and  number 
for  a  given  range  of  BAAP:,  and  a  given  T.S.  for  all 
impact  contents. 

•0771(71,84,02)  Print  count  of  number  of  item*,  in  Co7i. 
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GLOSSARY 


DMS:  Data  Management  System,  equivalent  in 
meaning  to  DBMS. 

Drum  (magnetic):  A  peripheral  device  similar  in 
function  to  a  disk. 

EICS:  Environmental  Impact  Computer  System,  an 
automatic  storage  and  retrieval  system  lor 
environmental  impact  information. 


Aeeess  Module:  The  module  of  the  System  2000 
data-base  management  system  that  handles 
retrievals  and  updates  of  the  data  base. 

BASIS  70:  A  retrieval  software  system  developed  by 
Battclle  Laboratories.  Columbus,  OH. 

CIX':  Control  Data  Corporation,  a  manufacturer  of 
computer  mainframes  and  a  supplier  of  com¬ 
puter  services. 

CELDS:  Computerized  Environmental  Legislative 
Data  System,  a  document-retrieval  system 
developed  at  CERL  for  national  and  state 
environmental  laws,  standards,  and  regula¬ 
tions. 

COBOL:  Common  Business-Oriented  Language,  a 
programming  language  designed  for  data- 
processing  applications. 

Command:  One  or  more  English  words  with  a 
specific  meaning  and  evoking  specific  actions  by 
a  data  base  management  system. 

Control  Module:  The  module  in  the  System  2000 
data-base  management  system  that  serves  con¬ 
trol  functions. 

Cybernet:  A  computer  network  with  nationwide 
centers,  operated  DC  and  using  CDC  6000- 
series  computers. 


DA:  Department  of  the  Army. 

Define  Module:  The  module  in  the  System  2000 
data-base  management  system  that  handles  the 
definition  of  the  data  base. 

Disk  (magnetic):  A  peripheral  device  which  car.  store 
a  large  volume  of  digital  data  for  repeated 
transfer  to  the  main  memory. 

Data  Base:  A  collection  of  information  that  can  be 
used  for  more  than  one  specific  application. 

DBMS:  Data-Base  Management  System,  a  software 
package  used  to  manage  the  retrieval,  updating, 
and  other  housekeeping  v.Jvities  associated 
with  a  data  base. 


FORTRAN:  Formula  Translation,  a  programming 
language  developed  tor  scientific  applications. 

GSA:  General  Services  Administration,  an  agency  of 
the  Federal  government  that  handles  mos*  of  its 
contracts  and  procurement. 

IBM:  International  Business  Machine  Corporation, 
one  of  the  world's  largest  computer  manufac¬ 
turers. 

IMS:  Information  Man  lgement  System,  a  data-base 
management  sysum  developed  by  IBM  for  use 
with  its  360-  and  3’0-series  computers. 

inquire:  A  data-base  management  system,  devel¬ 
oped  by  Inlodata  Systems.  Inc.,  that  is  available 
to  government  users. 

Kronos:  An  operating  system  lor  the  CDC  6400- 
series  computers  that  was  designed  for  time¬ 
sharing  operations. 

Mass-Storage  Device:  Same  as  Random-Access 
Device. 

Module:  A  self-contained  portion  of  a  large  software 
package.  Such  a  package  can  contain  many 
modules,  one  of  which  is  always  in  the  main 
computer  memory  during  the  execution  of  any 
operations. 

PLI:  Procedural  Language  Interface,  an  interface 
with  the  data  base  for  the  retrieval  and  updating 
of  information  using  a  procedural  language 
such  as  COBOL  or  FORTRAN. 

Random-Access  Device:  Usually  a  magnetic  disk  or 
drum  that  can  provide  a  large  volume  of  fast, 
on-line  storage  in  addition  to  the  main  core 
memory  of  the  computer. 
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RAMIS:  A  data-base  management  system  developed 
and  marketed  by  Mathentatiea,  Inc. 

Re-Act:  A  data-management  package  created  by 
Cyberteelt  Data  Systems  and  marketed  by 
Boeing  Computer  Senices,  Inc. 

SCO  PH;  Supervisory  Control  of  Program  Execution, 
an  operating  system  for  the  CDC  bbOO-sories 
computers  that  can  handle  more  than  one  batch 
job  at  the  same  time. 

String:  With  reference  to  System  2000,  a  string  is  a 
series  of  commands  for  retrievals,  updates,  and 
other  functions  that  can  be  executed  by  refer¬ 
ring  to  the  string  name  or  number. 

System  2000  (System  2 K ) :  A  data-base  management 


system,  developed  by  MR1  Systems  Corporation 
of  Austin,  TX,  that  is  available  on  the  Cybernet 
network. 

Tape  (magnetic):  A  peripheral  device  that  can 
sequentially  store  a  large  volume  of  digital 
information. 

UAIMS;  A  data-base  management  system  developed 
and  marketed  by  United  Aircraft  Research 

Laboratories. 

UT-200  Terminal:  A  remote,  batch  terminal  for 
access  to  the  Cybernet  network,  available  from 
CDC. 

VSN:  Visual  Serial  Number,  a  number  used  to 
identify  a  reel  of  magnetic  tape. 
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